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(57) Abstract: 

PURPOSE: A digital television transmitting and 
receiving apparatus for transmitting and receiving a 
dual stream using 4-VSB(Vestigial Side Band) strong 
data and a method therefor are provided to improve 
the receiving performance of a receiving device by 
transmitting and receiving the dual stream formed as 
general data and strong data without increasing a 
mean power Irrespective of a mixing rate of the dual 
stream. CONSTITUTION: A multiplexer(401 ) receives 
a digital image data stream. If strong data are 
included in the digital image data stream, a ' ' 

reinforcement encoder(411) encodes the strong data so that the strong data are mapped to one of two 
groups expressed as 4 levels. A trellis encoder encodes the strong data so that the strong data are 
mapped to groups expressed as 4 levels except for the two groups. A multiplexer(41 7) selectively inputs 
the strong data to one of the reinforcement encoder(411) and the trellis encoder. A pilot 
inserter/modulator/RF converter(41 9) performs the VSB modulation with respect to an output signal of one 
of the reinforcement encoder(411) and the trellis encoder, and transmits the modulated signal to a VSB 
receiving system . 
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ATSC A/53Q11 ^1-0 £1 VSB DTV ^^^^yiTxl S 3 »a(HI 21S. 

2J ^iJ S^M 4-VSB DTV ^^^iJSxl a 3 S^ai fllStf. 

3. a-S2l ^Hl fiXI 



neon DHsas^ irei aoiEioii ch^b eisae asa^^es smt. 

VSB DTV ^4^dSaOII Olgg. 

DTV, VSB, SOI QgoiH, geL»-QflOIE1 

£1S SEH°J DTV ^dSxlM UEM^ M^£0|CK 
£2^ geHHJ DTV ^^Ai^^xie UEKH^ M^EOIEK 

£4^ B l^S^-^^AIOjlOil mm DTV ^iifS^IM UEHH^ M^EOIQ. 
£5^ E42J i^ei eJE1Eim/5H^ 551!EiM UEKH^ ^^SOIQ. 

E52j i^oj ami El eiEIEIbHM UEKH^ ^HySOIEK 
£7S £42) Sa ei3Qi2i X[m\ UEM^ SSOIEK 

E8S gai- m\E\7[ 8ai2J fe'gS ^qtlDl 2^£! LmEi7[ 4Eil^2J ^ig^ ^^E|^ E42J oi^q o, e^^, 

£9^ £42J MlEt^ °I5Q^7^ 2>^ei mOIEIOil CH^II {-5, -3, 1, 7>2| 4Mg! ilsM g^^hE^ 2 d|M(X,, XJ gei/2f2J CB0IE1 SSS 3 
ae^^ S-tl- UEI-LH^ ^4'A|Dj| M^SOICK 

£10g E42J MIEI^ 2!5Ei:'F 2>^2] CilOIEIOll CHi^H ^-7, -I, 3, 5>ej 4EilS Ai^g M^^E^ 2d|M(X, XJ EilOlEi ^'MS 

sams e!3Qi uehh^ aiwi ms^oiq. 

£11^ £42J MIEI^ 2!5a7h 3-oj QIOIEIIHl CH^H ^^-^1^:^^ {-5, -3, 1. 7} -{-7, -1, 3, 5>2j*4EilS a|5:M g^SE^ 2 U|e(x 
Xg) ^&/2>^°i UIOIEI 395^^ 2>^th °i3QjM UEKH^ ^^AIM M^EOICK 

£E12^ ggH aiO|E17|- 8&ill2| ^.g^ ^^Elffl 2^2! aiD|Ei:'h 4&1I^2J #qE|^ 1|-§S ^SSM ^1*^ E42J e]5aa SI Ml 

E|>i e!3E|2| Q€ ^AlOll 7H^£0|CK 

E13^ E42J MIEI^ SJSQ:?!- i^oj C-ilOIEIQil CHoH -{-5, -3, 1, 7f°| 4Eiia ilse S^^hSS 2 H|M(X,, X,) ^'e^/a-S! QIOIEI ^MS 

s-m ei^ai uehh^ lie ^akhi m^soick 

£14^ £421 MiEl^ 215Q:?F ^2! QIOIEIOll CH^J {-7, -1, 3, 5>2J 431^ tl^m m^m^m 2 diE(y , XJ ^OH/a^ aioiEi ^ss 
ash 213011 UEM^ am 4'AIOll M^soiCK 

£15^ £421 MIEI^ eJ3E|:?|- ^-2] CilOIEIQil CHoi >MEH5}og _3 |^ c^- ^.7^ 3^ 5j.o| 4gj^ ai^s §e^s|.£s 2 H|e(X 
Xg) ^'o^/ihoi QjoiEl Ai^^ ^^m^ m\- 2J3Gie UEHH^ EFE ^AIDII MS£0||:k 

£16^ 2o ai!^2t(Di) ^ <ii2:2| MAmm £30ia. 

£17g £421 aei C-IIOIEI xlEI^IOii CHe.^ m]\ ^^EOIEK 

£18g B ^-SQil im 5^421 ^Ail.^x|(400)7h QIOIEI ^EHIS21 HE g7l A1II12IMM UEfLH^ E^OICK 

E19^ B ^^S2J ^^'AIWICHI CCf^ DTV ^^JSxIl UEKH^ M^SOIEF. 
£20^ £1921 MO\^m UEHH^ ^•'Ail M^EOIEK 
£2is £1921 555E1/a2J EloiEIEIfcflM UEHH^ 
£22^ £2121 a2J ami El □2!Eiat«l UEHH= 7Hy£0|Q. 



£24^ a a^goj o.^,;^,Q,|Qj ft^e {-7, 3. 5>SJ 4 Ell ^ Oil :?ls§t ^^EHSEOICK 

E25^ AW6N ay &30ttA| ATSC A/53 iSM 8-VSB 4^iJS^X|2| TOVM SNR# H|J2t|- HEH^OICK 



S c=> — I —I —1 

S ^'Se »AIICH ^aiOI9 Al:fig a (Advanced Television System Committee, ATSC)2J UJ\m yMbll 5! (Digital Television DTV 
) S5(A/53)(}fl Sh^gj 5^ ^CHEK Vestigial Side Band, VSB) DTV ^^^^ig-xl g| 3 ^^SOfl 5ht.i- 3:2SA|, SCh fe^AflShTil^ ^goj 4 
ail VSB(4-VSB) S-o] aiOIEIl Ul^tl Olg^Eg DTV S! 3 &aO)j Sh^J- ^lOIQ 



TH^"- xOy 1 SoH HDTV(Hlgh Definition Television) ?lth ATSC MIEI^ oi5ail §| A\?j Qgth^i 12:?H^ mi^^i Dil 

0IE1 ^^^m 10. 76 MHz aiOj^^ 8 SIP VSB(8-VSB, {-7, -5, -3. -1, 1, 3, 5. 7» ^^^h ai^M Ahg^l-Q- OM2: 

^ 3E^ VHF UHF X|^^ ^'aiUl^li Mm\ l\\mt[^ 6 MHz ^EF^ CH^H^ ^E^tlDI, 3 jcHy 19. 33Mbps2J 5oi 

a aiOjeg &^aa. ATSC DTV X^IF VBSOII ^^Allt.^ LHgS http://www.atsc.org/OilAI 0|g ^f^^fCK 



Elg SE!H°I DTV ^^yi^xie UEHH^ M^SEOICK 

^dSxKlOO)^ S^EI^ QflOIEI^ l88bmiM2J MPEG QIOIEI nH^(MPEQ compatible data packet -g:'| dhOlM a lOI 

^H(payload) QIOlEie UEHH^ 187 HI-OIM ^m CflOIEI ^MgGIEK IHOIEI^ QIOiEl 1!! □□mi 73 (randomizer 

lODOllAI aHQIDroigaa, ^ l?!^ RS(Reed Solomon) 2! 30 (1 03)011 A| 0IIE1 §g(Forward Error Correction, EEC - RS 39 

1/6D1I0IE1 IE ?}E]E.m ^ 2/3 MIBI^ 59)^ ^I^H 20 bl-OI^°J IflEIEI SM?}- 5t^£l£^ e]3i|£|Cl- ^ ATSC S^Oil Cl>^g □ 
0IE1 sHQDmiT^dOl)^ DilOIEI A|3,^S(HIA1 ^:?I^E|^ 16HIM 5|CH ^0|EJ SJAh^Hg 23 AlH^CPseudo Random Binary Sequenc 
e, PRBS)Oil ^^El^ JtllOI^E(payload) mOIEI HmiMMg XOR*!-Q. ^^£1^ ^Htjn^ojgEi mioiE-l^ ^tim^ RS ojiDdOS) 
OilAI^ 187 H|-0|M°J QIIOIEiOfl FECp ?lt^ 20;H^ RS HilSIEI momy[ aiOIEI AilZie?JE& ^A!£|^ # 207 Hi-Oj e QIOlEi:?!- 

aSt'Q. SH5! QI0IE1 SOilAI AlineiM S7|(segment sync) ilsOil Dlgol^* §71 Um|EO|| PluHAI^ aHQIDroiia 3 FEC 2^01 

4:tSE|A| Sr^^EK 

EFe^5, ^^CilOlEi 3^^°] AiiHSiMOil ^t,^E|01 QIOjEI E||?iS QIOIEI ejE1E|b«(105)0i|A1 e!E1£lilE|Dl, giEIEiaa QIIGj 

El m^m^ MIEI:^ e]HQ(107)01l Ai EhAI ejEiEISEjH eiSSaCK MIEI^ e!3C|(107)^ 2 die o.E^g 0\BtiQ\ 3 UIMS 5«4E| 
^ aiOIEI agSJ >iEB# ^Hg^hp.^ o.qEi 2 HI e s 1 d| ^E|5iH(precode)E|Dl, UfflXI 1 HI 4 ^^EH M1E|:6 o|39E|0i 2 
dIMS SCh 01^711 3d|M^ Seiia ^MOil OHaaCf. ^EHSJ MIEI^ °J3E|(107)^ 12;H2J oiE1E|^/39E! LliOIEI Aia^ 

8 am fe'gs lEIM^ A1(109)0il A1 g7|tF ^y(0IEAi):2S^E1 AIIHeiM ^7|(segment sync) i! ^7|(field sync) HI ^ A| 

a^(ii7)ant*'-EicH diioiei ^ais^s ^^^ek oioiAi, Em^ Em^ ^^s^iciiDOiiAi ^•■gi^EK vs 

B e27|(113)0ilA1 VSB ^i^^KI- SiCVSB suppressed-carrier modulation)sia. 7|73CH^2| 8-VSB SS^jog pp 

e&71(n5)0||A| ^al-^ Ajs:^ SS-EIOI a^SP-. 



E2^ DTV UERH^ MqEOICK 

^^§7:|(100)^^E-| a^si RF ds:^ 4^{yS^x| (200)21 ^U(201)0ii BJ^jj ^:!!^^IEK IF ^Ei ^ ^^7l(203)ailA| S^KH 

^(iF) lEigsj ^ ^71 ^KF^7i- ^m^L[. ^ Emis m^(215)^ By\ i^±m ^^tlL[. 

QBS.^. NTSC HITi §E1(205)OilA| g(comb) I'EIM W^H I^TSC d 271- SI 71 El OIlEFOITa S ?|^^ ^5{7|(250)011A| 01 

lEHDISS! ^I^^^SiSLK 

ci-sg^ zi-^oi Aii7ia ois^si aioiEi ^'m^ miei:^^ □5aci(2O9)0iiA-j E^Ei^ usa^Q. Eisaa aioiEi ass aoiEi pgiEi 

E|d1(211)0ilAI CieiEIEiaSEK E^g£S MOIEI RS a3a(213)01IA| RS EISSEIDj QIOIEI □ 2! 01 0^179(21 7)011 A| aeHEIOroi 

ssEK olOfl [c^E^, #>ii&«(ioo)g^Ei s^a mpeg s& oioiei imm ^ss^ek 



E3S E12I ^>J&:^l2h E22I ^H^X] MOm lilShEl^ 3^ BI0IE1 EaiS^ ^SESAI, ESOII £AIS gO| E||0|E1 SaiS 
S 27H21 QflOIEI HEP StmhDt ^'"DIOIEI §E^ 3t37H^ QII0IE1 AIIHSl^^ ^S^Q. 

ZfQIOIEI gE°l S a«H alOIEI AimSlE^ e?| aihoi moiy mc s:?! Ai^CData Field Sync)^Ai, 4^i!§7:| (200)011 A1 OlgEI^ 
g aiOIEI AIH^M iitrnm S^CK UCHAI 3127H EilOlEi AHHSje^ 2,^^ 188 HmiM IHSI^J FECg 20 dhOI^ D|IO|Ei:?h 

EID1 SiEK E1I0IE1 AiiaSlHOil Si^ tiiOIEI^ EilOIEl °IE1Eia UHSOil ^ 7H2J 2^ Ifl^iOtl 5*^EI01 QIOIEIgg ^^^IQ ^ 
^ aiOIEI Afl35!M2J OIOIEI^ ^ 7H°I 1?! EliniEIOII LWm^ 4^ 2iCK 

2^aiO|E1 AiineiM^ 832;H ^^^Q. ^I^HH 47H HmiUEl SEH^Ai LilOiEi AOE1M e^KData Sement Sync)M MS 

t-Hif. LnoiEi AiineiM g:?! ai^^ MPE6 2& aioiEi nH^ iss nmiM s 51 a«H hwi^oi hwimoii tust^ch U0173 8 

28 MPEG y^^t.^ QIOIEI nH^2J 187 UFOIM S FECg 20 UFOIMOli OieS.H:>. DIM 828 SSS 8 aiS2| Ai^g 3*E| 

2f fe'S^ 3 H|E^ JESSEK C[^E^A^ 2484 dj ^(=828 6!Sx3)2J alG|E^:7^ 2f QI0IE1 A^|I1S!M0^E^ S^SQ 



SEH 8-VSB ^4:id§X|2| S^dS= ymn'^ S aSSS(multipath) ^^og eiSH ^LH 5! 0|g xBy &30ilA1 2fl^Ei:>il Els 

^, aioia^ o)Ei aiB 211^ aeiofl situ stfs ^^^ck xbh n^ ae!£s= chsss ^kk^ 2^*5 t^ei gaf © 

S 201 21Q. QIEHt^ JB^ 2fl^ fiSJ^g 2j5li ^^^Sh^ ^^^Sh^ Ajs 2H^m Sfe'^PI ?i|Sfl 24.2 ms□^C^ S^g DI0IE1 AlSliirg 5^1^ 

oy7\=: tm°y. ^^g quoiei All!^7^ g^ti^ 24.2 mssj ai^i- zi-^ Ai-oiojiE asgs ^tk ciei soi sxhskj ois 01 
jB UEiis= d22i 2H^M M^^m^ 4=ds*i2j ol§E^ol7a:^^ 4=g ^si :?wi2 si:^ sspi obsob 4=d§*i= mmt 01 
lewism ^^ts^*^ 4= siQ. oieitJ- oi^s eijB 8-vsb s-^'sj dtv 4=d «feoi ohaszi i^^isi s^mq y-n ois 4=d§*ioiiAi 

= 4idOI g^h^SHM. 4^d01 SKJIE TOV(Threshold Of Visibility)^ S^^AI3I= SNR(Signal to Noise Ratio)7F ^0^X|^ ga 

§01 SIQ. 



SmSl jfllePI 5 as gEH7lsSAI S-o' aiOIEIM {-7. -5. 5, 7> iE^ ^-7. -3. 3. 7}SJ 4JH EBS2J 4!^ g Ojir 5^L^g 
^o[^ y\mO\ JHAiaCH 2{£Lf(^:>;-BS7H92 WO 02/080559. ^SIIS^HSS WO 02/100026, Dlt^g^ mmSTii^S: US 2002/0 194570) 01 

SEIH?I#CHI [[fSS i:-flO|E17MHlfl= fe'MOl Ult^SSS e!5ll i,^e! aiOIEIl UEHH= ^M21 13 2^01 SEH2J 8-VSB g.^^ 
(HI aiSII S:7^t^C^^ S^gOl 2iD(geH°J B-VSB gfiimi [IJ^S. i^ej DIOIEISJ S§ S^'S 21 energy/symbolOICF) 2J°i Qi 
0|E1# i-7, -5, 5, 7>°J 47H 31^ ^§ S Oii= ShUS S^Ofl^ S3 2^01 37 energy/symbolOIJl. ifoj cooiEl^ {-7 -3 3 1} 
2) 47H ai g CWh tlLYS. n 3^(HI^ S3 d^OI 29 energy/symbolMAl. iTSJ aiOIEm UEH-H^ SSSJ S3 3^01 SEH 
21 8-VSB &i|Oil am S7mL[. S-S! aO\Em UEH.H= S3 g sn §3 ge^ 0PIAI3|I2 IBt^^ ^-^1 

dHl S^sh^ S?(g&^2l 2^)0fl OIOIEISJ #d S^OI gEH2| 8-VSB g-ijOJ m?H ^i-CHSJ^S SiShTI E|01 SUtfiBS 
SSOilAI §eH°l 8-VSB g-i^aa Ql gejt^ 4=d m\ =ia^ SJqigOl SILK 

oiEi*f smm^ mo\Em st^Ei= g^a aioiEi°j uimoi ^.^^ AjjuTj tqvm s^^ai?!^ SNR?^ g^tswi an oiob 

[&Eh iliy ^gOI 4d gfeOI :qShE|il, 8-vsb [[FS^ ^^dSXIlHI CHt? ^S&S(Bacl<ward Compatibility)^ MS 



mEhAi, a ^►ss A}.:J|2^ = tmm?\ ?im^ 2:°sa). e ai^ vsb(8-vsb) ^^i^m com^ moiei s ^^i^^joi fec 
:?!■ 4i*5EiDi mm 4 ai^ vsb(4-vsb) ras^ li-ei qioiei^ ^^s^i oiSii^Miig n ^ti ti\mm ^^Shaoi S3 &^^ai9i 

7;i S^ilAlE ^^tt^2.S.W. *dSxi2J OIlEmiTfl S! M^EI^ ^3::'|2J ^2: V&^M91J1 ^ CflOIEI^ SBf □OlEIOfl CH 

ti- 4=d Ss£ Iffe^AI?! TOVl ef^AI?!^ SNRs §§2J 4 ail VSB(4-VSB) 2f2! QIOIEiM Olgth OlSi^Mi! ^4:dS DTV 



fei-^iaf a-^ ^sjg g-gepi ^isb g pxi^ ai^ ai^bkhi sioiai, cixii s^^ oioiei ri:Mge gj^y^^ a^*4=^f; 

BI0IE1 iliMHOfl i,^e! i:-B0IEi:7h 5ti-9 S^Oil ^^I^l 2,^2.1 aiOIE17|- {-5, -3, 1. 7> §! {-7. -I, 3, 5>2J 47H ai^S S«3EI= 27H § Olti 
4^^51-01 VSB 4^d Alilrg^S d^§fe VSB ^d4=Bm itmi-^ QAIl dS Al^glg XflStHIf 



£Et]-fe'-:?l2l-^^ ^►SSPI ?lsB B E'SS. CIXIl dH d^ AliligKHI SiCHA). CIAII S4'-aiOIE1 gJ^lTS S^^^i^f; 

QIOIEl >iEi!(H| 2^2! 01 01 El 7^ 5*^1! S?OII 4^:71 i,^2J al□IE^:'^ {-5, -3, 1, 7^ S {-7, -1, 3, 5>21 4?H ailS iSE|£ 27H ai"g 

oli; om2i amoji DHaEiEs ^h:?! ^^ej aioiEioii zwn asiig 4=t!!Sfe aiajasi^e; ^:?i 2,^ej al0lE^7^#7l zth oisisj m 
aiis iSEis ngofl DHSEiE^ uy\ &2! aoiEioii cHsi sjane 4=*!Ste si2ejaii4=B; 2^2iinioiEi# 6^71 xiiioias^^e 

M CHSB VSB Sig 4^185^ VSB 4^d A|ibg«S a^o|-= VSB ^d4s9fi SiTSfe dS: d^ Al^igl aStJ-p- 



iEtl 4^712^ asil ?|5B B ^^S^, ClAll dH #d Al^SOfl 2I0IA1 ^d&XI; 4^d§-xlM 5il«hE| 4^71 ^d§« 

^ PXIl g^^ QIOIEI :6MiJM gj^gr^ gj^4=B; 4^71 CIIOIEI ^MiiOll ife! Qil0ia7h St^S g^OB 4^71 2.^°i tB0|Ei7h ^-5 -3 t 7> 
a i-Z -L 3, S}°\ 47H ai^S 5SE|^ 2;H 31 S Oifn 5^21 mOil DHSEIES ^^y\ p^o, CflOIEIOfl CH5B e!23g 4=«|Sh^ SiSg 
4^9-; S! ^71 e!3i)4iB2| mm dSOfl tHoB VSB 4t!!oK31 4^7] 4=dS«S 2^5^= VSB ^d4=B# iit^&Hl ^71 4sdS« 

= 4^7| ^d§-*l7f d^t!- dSg 4sd5H)l 7lfl[H^ dsS e3S-A|7|^ ?d4:d4i3; 4'-7i 23H IIM S U7\ ^dS«7^ AfSSh^ Oti: 

§FU2i nMOii 7ii5H)i &2! CII0IEI2I ds mmm Bmt[^ 0iiEf0ig4iB; ^7i zth nm s ^7i ^d&«7^ Afgsfs oii= ohU2j n 

lOil 7|:£SHD» 0ISEKJIS4=9^S^E1 g^S if2! QIDIEIM MlSIri; PSiim^ MlEI:i!;P394^B; S! 4^7! MlE|ii:Pia94i 
E*2| g^dSM raSI PSgg 4'SSra PAIl g^*- aiOIEI :J:Mi!M M^SI^ Pia§4:Bg PXIl dS Sd AI^SS MS 



^ UJ\m s^^moiEi iiiMgm gj^yr^ m\E\ ^'?im\E\y\ ^ti^ s^m 2,^2! oioiei^f {-b, -3, 1, ?> 

a {-7, -1, 3, 5>2j 47H aias it^a^ zjh s oii^ emei ngoii ohsei^^ i^ei moiatHt ch^h eisam 

22!594e; S-°!m0IEil X1112]5i94^3 S IZei^a^S-S Oi^n^hLHHI S^oM ^tl S! ^112." 

39^9 a SI22!394iB 5 dsM CH^B VSB 4^tSs|-0l 4^i!§-»S S^uh^ VSB ^iJ^^Bg 5tmH2, 

^^y§«7^ S^*^ <^i!oK)t 71WEH^ e»A|?l^ ^*!4^i!4^&; <-5, -3, U 7> S -1, 3, 5}2J 4 

;h 2PH a 27^ nm 01212] 47h mis lE^a^ s ^••^i A^g^^^ oi!r um^i n^oii 7\^m 

a 2>»-°i ciioiEiBi A! 2 sill # e§oh^ oiiEK)ig4^E.i-; -3, K 7> a {-7. -1. 3. 5>2j 4?H sims 2JW jiE a ^•'^i 27H nm 

oioiEiM MiBi^ ci^ash^ siEi^Li39<^B; a fe*-;?! MiEi^i^ass^^B^ ^^tJiiswi CH^B assi <^tsohoi axil s&'-aioi 



5tf£! 4t!§Kfl y\7im^ ilHS ^&A|?|^ ^fl4^i!4^B; {-5, -i L 7> S {-7, -1, 3, 5}2J 47H MSS StjEI^ 27H S 01 

^msi nmm ohseioi si^ as aoiEi7f &7\ pxii s^**- choieioii stra s^mi 2™ 3M s vsb s# ai^^oi Ahs 
§1— oii^ §m2i 3§(Hi 7i^§Kfl ire* oioiEig aie esoi-^ oiiEroig^e; 6^:71 27H s vsb ai^soi 
A^g^^^ oih: tK-ra neoi! :?i^3i-ot ^"-^i oiiEi-oig^9:°:s¥Ei 2-°] aioiEie miei^ pss^f^ miei^li594^9; a 

2 M±mm 3ai5?.cK 



Ajs:^ 4:At^|.oi :?j7EiCH^ ds:^ B&AI?!^ ^^4^6!^E^; -(-5. -3, 1. 7> a {-7, -1, 3, 5>°l 47H i^El^ 2?H a 

y\ 2J\{ nm oia°] 47h aiss ifsa^ aMMi dhbeioi si^ m\EV[ ^^7\ uj\m oioieioii jeij-s s^oa 3m s 
vsb 2^ Ai^soi A^s§^^ oihi e^uH| newi i^i^^hoi ^ dboieibi amm esm^ oiiEi-ois4^e; nm s vsb 

P5aij^&; a eiei^phs^^bsj ^^^ysoii ch^h psiiM 4^t»5i-oi pah qioiei ±^^m m^m^ psa^^ee 



£Et^ ^^:?I2F as ^-^ol-:?! ^I^B a cixil Ajs: 2^ ^^SOil SiOiAl, PAIl LilOIP ^^^M ^^^^ XiUBTII; i^^:?! 

aiOIEI :di^^m i^ei L-ilO|Ei7h S^(H1 2>'-o] aiO|E17[- -{-5, -3, 1, 75- a {-7, -1, 3. 5>°) 47H ailS 27H HM ^ Oi 

6i-u°j nmm dhueis^ s-ei aioiEioii eh^h ass© <^tSo^~ xii2B7ii; a ^'y\ Mz^n^ ^ if ^3:011 ch^b vsb 4=ts 

tKM VSB Al^g^S MS^nm 5tmh^ PAIl ^± S^g X-O^tKlK 



at^ as gstf:?! ?i^b h ^^ss, pais ^2: &g(Hi sioiAi, paii s^^ gioip ^mum a^gr^ xhiettii; 
aioiEi a-eioioiEi^f ^ti^ s^oii ^i-:?! diioiei:?!- -{-5, -3, 1, 7> a {-7, -1, 3. 5>°i 47h aiis s^ti^ 27h m oiiz 

e^USI 3^011 OHSEIE^ S-°] LilOIEIOti CH^B °!5i|g 4^*«^F^ :^1I2E^7||; ^^3?! ifS! Q110|Ei:?h 4^171 27H 01215^ 47H ams 5 
t^tj^ HmOil DHSEIE^ ^^71 QliOIEIQil CH^H ^tS^h^ X1l3e71l; ^^71 i>^e]ai0|EiM ?}^^t[J\ ?j^H ^^71 7;il2B7tl a M3 

Ei-Ttl e Olhz ^fUl XUB7\\; a ^•'71 ?;il2B?ll a X1i3e71! S Oibi SH-ra §2F A! 2011 CH^B VSB SiM <^tgora VSB <^>J a| 

^ii2:S 2!^5F^ XII5e7||g it^fe PAIl 2# ^^Sg X^^St^P. 



Et.^ 4^7121- as ^-^^Pl ?lijB B ^'SS, PAIl ds: u^^oii SiCHAI, ^dBTtl; a ^^^7\\m ittm^, ^^71 ^dE^Ttl^ 

PAIl S^*- DllOIE-l ^^Hg gj^ir^ aiOlEi ^MUOI! ^^°J aiOtEI^I- Itm^ S^OII ^^7I 2>^°J mOIEI^h {-5, -3, L 7> a 

{-7, 3, 5>2] 47H ailS 27H 3^ § Oih 5hU2J 3gOil DHSEI^^ ^^71 i^E' LilOIEiDil [HuH 2J39g ^^tH^fe ^12^711; S 

4'-7i «i 23711 21 a If im vsb a^g 4^*«ohoi ^^m^ 7ai3B7«g stmm. -^71 ^>j&?ii^ 6f7i x^l3E^7ao^l 2|^h s^s ds: 

g 7|A|CH^ e&A!?l^ 73143711; 6^71 27H 3g S &^7| ^AjEi-TtlOilAI AfgS Olh: ofU2| 3gOII 7li§|-01 S2! QIOIEI 

21 AI2 ai^g eSl^fe Xil5E^71j; ^^71 27H ng ^ ^••71 ^^i 3711 Oil Al A|-gsi CHh: 6Hi2j ngOil 7|^u|-01 ^•■71 Xil5E^71|2^ a If ilHE' 
S-Ei tiiOIEIg E^ai^ P395f^ Xil6E»^711; a ^^71 ^II6E^7I|2] aiFAisOll CH^B PSilg ^tSefOI PAjg S^*" IHI0IE1 ±^^m B^m 

^ mmnm stmi-^ PAIl t^± mi! y^sg slst^cK 



££t^ ^^7121- as ^^g ^'S^f7| ?|^fl ^ p7:|^ AiH gAi uhgofl oiQi^^ ^A!E^7^I; a ^i!Ei-7tlg ittl^fEL ^••71 ^i.ic>71i^ 

PAIl QioiEi ^qg:^^ :";ine7ii; ehoip ^^EgQn ^^oiaioiE^:7j. ^^h^ goQ|, a^^; ^hoj □ioiP7f ^-5. -a i, 7> a { 

-7. -1, 3, 5f2J 47H amS 5?jEl^ 27H 3g S Olh: UfU2| 3g01l DHStlS^ ^^71 i>^e] IHIOIEICHI CH^B 33Sg 4^tSef^ X1I23711J 
71 2^3 ai0jE17f &'-7| 27H Hg 0|2|2J 47H 311^ HgtHI DHSEI£^ &»-7| 2f3 aiOIEItHI CH^B SiSilg 73133711; 

71 &3aioiEig ei5iief7i 6^7i 3^823711 a msbt^ s oih: tyutm ^mt^^ «i437ii; a 4r7i «i237ii a 7313370 s oih: mu2i 

aSfilHOil CHtB VSB a^g ^tSSfOI X1l5371ig 5t»Hl. ^71 ^6!37i^ fe'-7l BIBE^THM 2|§|| Aisg ^^iiefOl 7IAI 

CH^ iIsS B&A|7|^ Xil6E»-71l; <-5, -3, 1, 7} a {-7. -1, 3, 5>2J 47H ailS St^EI^ 27H Hg a ^^71 27H Hg 0|2|2J 47H ai^S S 
SEI^ Hg g ^^71 ^A!E^71l(>llAi Ahgg D\}=i t[U^ 3gQil 7|^5h0t Lil0!E12J t}:s: ailg Sg^f- ?3I7E""711; {-5, -3, 1, 7} a {- 
7. -K 3, 5>2J 47H ams ^Et^EI^ 27H 3g a ^•'71 27H Hg 0|2|2| 47H ai^S i^tl^ Hg S ^»'7| ^dBTllWIAI Aj^^i 0\!=l t[US\ 

nmm 7i^efoi ^7i ;gi737ii2i aif ^2:2! 2>^3 aioiEig e^ei^ psii^i-^ fli837ii; a Xii837ii2j aif aisoii ch^b ps^g 

*tS§f01 PAIl S6r miOIEI ^J^egg g§?§f^ SI9371|g StmfS PAIl i!3[ gi! a^Bg MSttQ. 



U2J nmm dhseich si^ s-ei LiioiEi?!- pxii s^*- liioieioii sti-s s^mi zta nm s vsb ai^^hoi A^gu^^ 
oiir t\L}9^ nmm ^'7\ 2>^oi dioieisj ais ai^g sgoh^ ;^I2e»'7ii; m nm s vsb 3^ ai^soi A^esh^ oii^ 

P39# 4:t9^hO) CIAII S^^OIOIEI ^^^M »!4efllM 5tmh^ CIAII iils: ^Ai H^g^ MMtlQ, 



nm 0I2I21 47H iMSS ssti^ ngoii dhseioi si^ se) I:^I0IE^:?^ 4^71 ciaii 34^ aioiEiM ^^^s 2^011 b vsb 

AI^^^OI AFgtF^ CH^ uhUHJ nMlHI I^l^uFOI i^S! QIOIEISJ ais Eil^g »12£i-7)|; aj-^i zim § VSB AI A:g! 

01 A^g5^^ oii^ 3hu^ nmn Ji^^tm mzbtw^ ^±21 qioieim Midi A: paasi-^ sise^ii; s hpbtjisj g 

M i!2(HI EHtH PSil^ 4^*8^01 PAIS QIOlEi ^Mg^ MiBTWM 5t}§h^ PAIl flISm. 



^ ^^SOil [Cfs^, ^bh DiiOiEl^ 8-VSB^ ^^AjEIDI QllOIEI^ ^5, -3, L 7> {-7, -1, 3, 5>21 Mg 4-VSBS ^^ai&P ^ 
DlOIEi ^E2J 3127H DilOlEi AilHeiM g ^¥ AiinaMDll ^'"^ CilOIEI IH^ CHai ^-5^ -3^ 1^ 7^ ^_7^ 3^ 5^0, o§ 4.^53 g,^, q| 
01E1 m^Q\ S^EIES, 4:i!&x|(HIA|^ S^S 4-VSB EIIOIPQll CHt.^ OllEH3|7a2| g7||<^ ^tlM 9^itt (Hia iJs: fllifilh MIEI A; ^ 
§^^£E:7^ feOCT 4-VSB SS! IHI0IE12I SNRIPh ggSh 0^U^^ 8-VSB gui- DOOIEISl 4^A! tf^^^LK 



Om^2j LHeS E^Aj e ^^S2J SBIM Ml Al^j-QK ZIEHEN AF^ djs ^ SAflAiQfl S^^oj ^SEITIU EAIEIAI SrS-AIEl- ^ «^goj g 
Eie ^^^l-H B ^-S^ :'Hyilh P^'*^ S^xIM ^"S^- 4^ aOICK £Eti-. B SAHAIDII ^7i^ 2E3^ ^CH §1 4' 

AIWS^ g m^^^ 7mu\ OI^HEIE^ ?lti- ^^^M°^ S^^l HJEEIH, OIEI-^I ^^^I my\^ ^AlWIg g A^EHMOil 

Xllti-^OIAI Sr^^ 0I^BEI010|:t^D. SEt]". B ^'"S^ £J£L ^' ^AlOjlM U[UE.[ ^'AIWIM ^Tlof^ ^''Allt^ ^ 

OlEi^i- Am2\ ^ 71 ^^MM itl^E^ 2JEEI^ Ol^liEIOlOt t|-p. StI OlElt^ *^XH SAI3 5^ 

m^^y ohUEh ^^EHQii ?HE^i' ^ =?^9.\ °^mn ^mti y\^m ^i^rnEim ±7:m itm^ s^s oi^HEioiot t.n:K 

tha. om ^Mtm. 2^ hme, ^^eh be^e, siai- 3e g?fEi:?i- B^ y^^ti mm\ ^^sjo^ L^pa 4^ sin gsEi es ^ 

^M\M7[ S^ei EAIEISl^AI 01 M^^FH SSEI E^ ^^AIIAIOll 4=^E|^ P-StJ- ^SAil:A^ UERH^ 5;!2:M OmEICHOI: ti" 
^SAIIAI E^ OI£F SAF^i- 7Hi^^S iAIS :?|^ Stltj-^ E3CHI EAI^i Q°'*t ^A^EJ :7|^s ?3g 5|-E?IIOi^5!- OI-UEj- ^^ti" 

4:=M?noisi- ^^mo\ ±E.E.9mm ^tsm 71-2 ef-E?-iicHBj A[^9i^ M^m ^ 2iEK ^sAiiAiQii M^m im, 4»-7i 

g-m 75a ^^AilAI, ^^A11A1 E^ ^4^BJ :?H^^ ^^A-llA1Dil 2\n 4^ SiH, OIM S 4= SiP. Ett 

AHAi, x-iioi^i- E^ 01 ^Am :}ms.^ ma\£\^ eoiej a[e^ ±^^no\m ^tsw ^^m 7ra §f-E?jiojM hhef^^^ oig^i- 

0\ ^H^EIOlAi^ OI-UEIH, Ailt^ SlOl PAll Ajs ^MAIIAI(DSP) 5|-E?J|01, ^^M?J|011 Alg^PI ?|*|- M(ROM), ^^(RAM) il HI ^j^'" 
^ OIISEIP S-AI^SM itmi-^ OI^BEIOiGt t^D. ^AlShgSJ L}B 5|-E9j|0|E 4^ SiP-. SAF^ML ESOil EA|£! a^?! 

«^ ?Hy^H^°^ xu\^ 2ig 4^ ap. oiEm =siiiy s^i e^ ag g^n ^gmg mq\ a s^isi ai. 

± mt[7i\J ^^2.^ 4^*51 4^ OWEIOlOt: t^EK ^SSJ g SAII A|°| MP- S-Allth Oj^^AI Sfll AHHI 2)^ 

{3^11 4^ 2iQ. 



B SAiiAiBj g:?s?ioiiAi, A^;^^I*^ ^stfii 711^ 7i^g 4^ts^F7i ?itt 4^e^s s^s ^^fi^^ (HIM MCH ^""^i y\^m ^mi^ 

^AF°J it,"- E^ S§ilOi/D|-0|3S 5E e# idt^F- ^^2J ^^M$J|OiM itmF~ 7|^# 4^t9^h^ ^•"SM ittl^F^ 3^ 

5 BJEEia^a. ^"-^I 7I^M 4=tl!^hE^ ^"-^l ±^M?ilOIM ^tH^F^I ?lt.i- tISEF ItJ-^LF. OlElt.^ g^S^IOil Hj^H SHJEI^ 

6 ol^a^^ 4^be g saiiaisvei efstei^ asF set^ a^s oi^Eioiot ti-cK 



^^tl S^SM^ ESSF CFg^J ^-^O, gg-y g ^iqiq, ^i- eSHI :?SS::4igOil 

§^ ¥7Ft^oii siCHAi, ggt.^ Si±mm tmki^ mm qe es&^ih! sAiEiPEhE ^F^tr g^t.^ ssm 7faie^ mn 

?imm S2J§F0|0t*CK Et^, B ^'Sl gStHHI aCHAI, 5AI 7\mW CH*h ^xll^ej^SOl B fiAIM MgSoFTil ±1 

4^ SiQIl 3? 3 6*•A^lt^ S^'tTa. OjSF, g^S ESg g-i^FOj B ^-g^ ^^'A|(«|01l [[fg MA\mm &»'A|| 

§1 ^gercF. 



£4^ B ^"g^J ^^AlOIIQil [[FE DTV ^Aig-7:ig LFEFLH^ M^E^AI. E3(HI EAI^t HF2F ^01 ^A!S-7:|(400)~ SI lgEIM^Ai(401), 
aiOIEI ?HPDFO|A|(403X RS °I5P(405), 2-2] eiE1EltH/IH?l 5°5Ei(407). QilOIEI °!EiEIHi(409), ?>^tF eJ5Q(4n), 3-°! aiGIEI SE|7|( 
413), MIEI A: 2JSP(415X ?:il2gpgqAi(417) S! KF^a 4^a7|/S57|/RF gsF7|(419)M 5tm^EF. 



B ^-gOll [[FEF aiOlEi^ {-7, -5, -3, -1, K 3, 5, 7>2J SPH 31^^ StjEI^ HEOil OHSEIE^ uFH 3-2! DIGIEI^ -{-5, -3, I, 7} E 
^ {-7, -1, 3, 5}HJ 4ffl ai^S S«jE|^ 2:?H 3g S Oliz SFLF^J ngOtI OHSEjES ti^ a ggo, 3,1^5, ;^a^o| ^^ZiJi ^ji 

AiE, 32! moiEi7F p& 47H Mss s^Ei^ nmmm mo\ -5, 5. ly e^ {-7, -3, 3, lym ohseie^ ^f^ 7|#3f itM 4^ a 

p. 01 2^, 3°» aiOIEIM B ^'gOii tCFg OHil ng({-5, -3, 1, 7^ E^ ^7, -1. 3, 5»£g DHSEIE^ SISg^F^ 2S S 3°] 
DI0IE1S EFS DHS HeCDIie 101 {-7, -5, 5. 1} E^ {-7, -3. 3, DHSEIE^ oi5i9uF^ iJs 3S g Oi^ £H AI2: 3Mg Ajitl 

oF7| ^Itf AjEH^choi ^1-01 CiioiEl^ a!eh£I ais: 3SQil CCFEF {-5, -3, U 7> E^ i~7, 3, 5>21 4:?H Eil^M 5SE|^ 2;H 

f s 01^ §FLF2j aeoii dhseitiu ue m ams s?^ei^ n^dsiM mD\ {-i, -5, 5, 7> e^ {-7, -3, 3, 7»(hi mmm 4^ sicf 



£40ii sAia LfloiEi a!aDroi7a(403), rs ej5aD(405x HioiEi eiEiEitM(409), Eiei^ e!5ia(4i5), MmE^m^MWD s i&aa ^ 
7i/e5:?i/RFe?t:7i(4i9)^ ^^^^ sai^ qboiei eHODmiTadoi), rs eiaadosx oioiei eiEiEimdosx miei^ eisado?), seim 

5«Ald09), ill-asi ^a:7|(in), VSB ^5:7ld13) a RF e&7ldl5)2f Sg§KK 



El iH?i(423)# i^ei oioiEi MSHii iy2:(425)2i mm\ ^mmElm^^tla. 

gBhaiOIEI EH?i(421) a 2^2! QIOIEI 5fl?i(423)^ 188 bl-Ote^^ MPE6 aiOlEi E||?i£^ ^ii moiEi ^ego^^l 

soi^H 3,,.^,^ bhg^ ^i-oi Q^jQiEi SH^° ijj^;! y (null) M^m ^tma. y(null) n!l?i^ 2>^ei CilOIEIEJ 39 dl^Oil ffl-Ef 

^^si sz^m ^ ih?:i ^iqm s^^ aioiEKoiiM mo\. "O")^ ih^^oilk b saiiakhiai^ & 

ei aiO|E12| 39 blMOl 1/22! 3^21 g^'AIWIM S^HS ^gl 20ILK s «Kgo| i/^oj u,gg t^gE|7J 310^ OI^HEIOl 

a-2! DI0IE1 mwn i!2:(425)^ *f LH 2,^2! miEiTt m& OlOIEiej ga(NRP, 4^*fAM S &2J DilOIEiej 39 HIM §a 
d/2 SE^ 1/4)011 [t^E^2l¥ &xl(DI£AI)S^E1 aSEI^ il±S.M MmEim^A^mm ^i!§xl(400)2| =^&Q±^ & 

2i aioiEi Man ti±wsm oiemoi ^ieiei^ aioiEi:^!- 2^2j qioiei sH?i2!xi oi^m ^^2!^'- 4^ ^o, 

^'B1§EIM^AI(401)^ SES S2! QIOIEI EH^i 4^(HI C&Eh gS!" QIOIEI SH?1(421). S2J DIOlEi 1^(423) S 2>^2J LIIOlEi MEHI1(425)M ^ 
Elia!^*CK g^AIOaSAI S2! EHI0IE1 S||?12| H 7H*WI [E^E^ ^01 S2|^ 4. 2iCK 



0 < NRP/2 < 39 : 

is I s=4L I = a K • , NRP-1 K ( 0 ^ s < 156) 
40 ^ NRP/2 < 78 : 

is I s=4L i = a 1, • 77 > U isls=4i+2, 1 = 0, 1, NRP-79 } 
79 < NRP/2 < 117: 

is I s=4L i = 0, 1, • 77 > U {s I s=4i+2, 1 = 0, 1, 77 )- U -(s I s=4l+K i = 0, 1, • NRP-157 } 
118 < NRP/2 < 156: 

{s I s=4L i = 0, K ■ 77 > U -{s I s=4i+2, i = 0, 1, * 77 > U is I s=4k1. 1 = 0, 1, • . 77 > U {s I s=4L i = 0, L • , NRP-235 } 

^n^mAi NRP^ aiOIEI i^2l aiOIEI m^m 2^2) AAZISIMHI 4^, ^ ^eoS LH S^I DHOIEI IH^SI 7H4^(Numbe 

r of Robust data Packet)gA| STAI ^SS H^2^ gt)| EHSl a yCnull) EH21BJ PH^^M Stith aOICB 0 - 3122J 
Eth, U = ^ AflE2| SLI2!g eiDiehDI, QI!0|E1 SELHS] D||0|E1 AIIHSIM S^M 2JD|eKfl 0 - 3112J S^M S^^CK 

2-2! aioiEi Eii?i2i ^\tm e cm ^aidh^ ^*^^22f ^oi §21^ 4= siCK 



RPI = 312/NRP 
RPP^ooKRPI X r) 



4i*>^2(HlAi RPI^ i^2! OlOlEi IH?!^ ^^^(Robust data Packet IntervaDOIDI. RPP^ 2^21 OIOIEI ^IxKRobust data Packet Pos 

ition)0|i:K flooK*)^ S2| 4 *M §4^2t^S S&A|?I7I 01 Aj^ S 3tK4:4^g Om t«g SiJ")^ UEftfCK 0 ~ NRP2| a 
21 g4^M UEhyiCK 

4^*»-A'201l NRP:?^ 1620II2 &^2! QIOIEI 39 bJI^OI 1/2^' UH. Efg2J SlSh gOj DflOlEI IE LH ^ei- CiiOIE-l S DIOIE124 ?| 



1] 





IH?! Eta 


0 




1 


ifej(null) 


2 





3 




4 




5 


S-eiCnuil) 
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^^2! (null) 


10 




11 




12 




13 


2^2! (null) 
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... 
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^bi- 


298 


3"2) 


299 
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2,^2l(null) 
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Se!(null) 


305 
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307 




308 


S-2l(null) 


309 




310 


S^SKnull) 


311 





flllSIEIsa!A|(401)(HIA| HH^i mEim^&E g&CflOIEI I||?i(421) S §2! QIOIEI EH21(423)S QjOIEI ?HC|nroi7J|(403)0ilA| »!□ 

DKJISEIDj. 2[ RS e.'aQ<405)0)|AI FECM 9\M 20 U|-0|g2J IHEIEI 5«i-EIE^ SJaSaCK RS °! SD (405)011 187 

dmiM°l OIOIEIIHI FECM ?lt^ 207H^ RS uBEIEI HhO|M7h ¥:'H!oe-W| CflOIEI AflZlSiEcv ^Aig^ s 207 UWIM QIOIEI^F 
i.'-SJ 01 01 El Mm 3^ eHQDWIS S RS IfgOl ^^tStlXl ST^D. g-oi LflOIEI HB 21011 CHoH RS 213901 EjOl 207H2J RS IHEIEj 

u^olM7^¥7^Els ^7^1 rs heiei uwimoii anMs. sei cuoiEi mwnm s.Mtiu. 

Lm2.M. 2| aioiEi gE°i 9^sjoi Anaasoii itj-aoi si^oi rs aaa geH/a-ei qioiei nii?:is 2^21 2!EiEibJi/iH?L! £5i!Ei(407)e 

S^EIOl if2! L-II0IE1 lami 7liS 3-£! Dj|0|E1(ga EH?:!)011 CHSHAISJ- 2!EieiaEII2. 21E1Eia£! 2,^21 QiOjEI^ il2! QIOIEI 39 d| 
gOfl 207 HH3IM2I MZiS-S. ?Mqi«£|Dl, mqiSS &2! QIOIEI I^IS OlOjEI im2[ gEIMSi^SICK gBJ OIOIEI IH^IS 
2! CIIOIE) HB?i2HE|gS!!6!EIE= g§ SISg 



E42| ^►2! 21Eie|U1/12! SSSEIg UERH= M^l ^«ESAI, E501I EAIS Uf21- gtll S2! 2!ElEim/i[||?i 5aE|(407)S 52! Ql 
OIEI 2!Eieim(501), 1?! 5SSE1(503) S X-B3gElae!AI(505)l Sti^a. 



ire! HIOIEl 2!E!EIH1(501)= S-2! OIOIEI mS\3. HzW m& 1,^21 DI0IE1 PSiOll CH^HAISI- 21EHEIlJm ^^tStfD. E52J 2^2! QjOi 

Ei 2!E1Eimi LEfLH^ JH^ESAj, ESOfl EAIS tim &0I. 2^2.1 tlOIEI 2! El El Ul (501)^ RS 2l3a(405)S^E1 gje^EI^ DI0IE1 M?:! 
e S-2! DilOIEl 115:101! CH5BAI2!- bl-G|M AjSM S^gTOh 2!E1Eiag ^miO\ 55!JEK5G3)£ 2f2J BI0IE1M E^tlQ- S£tt 

2,^2! OIOIEI 2<E1Eim(501)^ M=3, B=G9S! N=2072J ill^miEie im. 5lCH 69;H2J ^^0ltMB?!^S¥E1 1 iHOm^ ^^^0\ 2li\Ei^m 
4^^^ 4= a^DI. eiEIEia m^WM 5°! HOIEI S ycnull) II2!S mEIH ISIOI CHSBAIff eiEIEISg 4=st^a. 



E5011 EAIS! Ji5!!El(503)& 2I-2I QIOjEl 2!EieiUl(5Ol)01l 21§H 2!E1Elgia 2^2! OIOIEIM J^EltlCK IB?! 5aE1(503)^ 2,^2! 0101 
El 2!E1ElbH(501)£^E1 184 tll01M# ^i!tl 184 UWIM 2^2! DIOIE10II CH«I 27H2| 207 dWIM OlOiEl g^g a«t!0. 017IAI. 
S 207 mom OiOIEI g^SI z.^ droiEOHAI 4 d|E, 0111 goj LSB(6, 4. 2. 0)= SejS! 32] OIOIEIOII Q\mtKt. UCHXI 4 dlM oHM g 
01 MSB(7, 5. 3. 1)S a2J2| Sfos ^gglD. t!B. SSS 207 dWIM Q|0|E| gej Z^Z^OiAl 184 dhOlM ifS OIOIE101I IWmtm 
tiWm 9\t\mt: ^^El^ SBQ dWIM OIOIEI S RS UE|E| dWIgg goj QIOIEi^h ^SQ. 

Qe^S. 121 52!EK503)^ 207 d^lM OIOIEI ge? S|E 3 dmi^Oll ^ EB^IlOli §BSthS ^IQM ^^gJtHIK OlOlAI. EB?:i 

S5SEi(503)^ 2f2v°| mOlEi M^^Oll SSJ §2(0111 101 •■0")S ^SS 20 dWIMl 207 dK)IS2| m?lm ^StlQ 

E|= dfStf SOL 2,^2! aOIEI SEI7I(413)^ ^71 20UroiS2J SSI §ag RS MEIEI gfiS iailim. 



HE OE ao^ si= mm 9\nw= =aichs i84 hhdim &21 qioieisi ui-oimis im 4^ aa. s^Eums)^ qioiei 
broiMi ABsoi 207 uroiM Dfloia ^^m ^^aspi son. s^b meiei ukdim ^ixioii ^B&5^^xl moitm ^ ?i 
laEi H[om°i m'^mT] %'2.^ ifei qioiei uroiM^ gte *i*iofi ^eicK stn uobiei ukji^ 9i*ioii siisths & 

mSM. 2^2" eiEiasa 47H ra?!(4 x 207 broiM) S^ei □IOiE^7^ IB?;! 5SSE1(5CI3)S S^EIS HB?:! SSJEKBOS)^ S-°! OIOIEI ti[Om 
§«□ bKJIS S! RS nHEIEI bWIMg S^J §S OIOIEI bWl^e qigg 9;h iill2!(9 x 207 bhOIS)! m^tlQ. #qE|= 9?H 2^2}s 
12! 5S!!E1(503>S S^EIb if£J CflOIEiSJ 92bHDIMM StftfCK 



3 

m = (52 X n + (s mod 52)) mod 207 

0|:?|A| mS m^ ti\Om ^S, ^ 207 broiMS »SS IHXSI SIEIEI mm 9mm UEMH. n(= 0 - 206)s g.^ hWIM. ^ 2,^ nB3i°J 
bHJIM aSOIDI, s(= 0 ~ 311)^ «H QI0IE1 §=0|A| OIOIEIOI *||im^= ABHeiM. ^ SSM UEFyjCK 2,^ E82!0fl CHEf 20 IB 

EiEi iH3ig°i ?|*|7^ stB ra?!°i nm^ 20 uroiMoii cH§m^ 4^ as^. ibeiei bwis ^ ms n = le? ~ 2fmm chsiai tii 
4= acKoi n srg flB?!5j nffis}- 20 umiMOfl rastj-Qi-). 

OBM 101, k= 0 S! n =187 ~ 206m CHeio|-3 OOfl [H*H IBEIEI bWIM 91x1^ 202, 47, 99. 151, 203. 48, 100, 152, 204, 49, 101, 153 205 
, 50, 102, 154, 206, 51, 103, 155g ^0I2!CK 01^ IBEIEI bl|-0|E ^ISPh 202e!JlB bfOIMOIDIOI: OIOIEI oi EIEI 01(41 1)2| SJEIEIS *21 IB 

EIEI droiM \&mM 20601 sq^ am stomo. saisct, s am ibeiei umiM ^ixis 47ai!B hi-oimoioioi: tio n 

EIU, 4:*^^=!30fl [[fsg IBEIEI dl-OIMS IBS! sBQ mm $1x101! XIEI'^ 4^ SiCK ^ mOI 0, 1 S!/££^ 2Jim^ 2iQ. WEhAI IBEIEI 
bKIIM7h IB?! clia bl-OlM 9\t\m nmti^ mtyy\ 9\ti, n°| g^l^ SBQ ^IXIOII WEISI-S IHEIEI UI-OIM 4=(aCH 3)S!-g g7H 

4: aO. OKH [&EK 2G?H m 2J§ 7lli!«fe jl^§0^|Al s mod 522| gahSfOI I ~ 7 S 01^ SHJ0IS3 20?H m S g:^^ 0 1 g/IE^ 271- 

Olie MS, s mod 52 = 02! 2^011^ 20JH m Stg 3.^ bWIMSI 9ia(0. 1, 2)M UeLH^q S£D|, imM 20?H m ST III 
EIEI bHJIM 9|3tie 'g- 4^ SICK 

era. s mod 52 = 12! 3^011^ -AIM m ^ ^ o^L^^ IKStlU bHJIfe ¥|X|)i>^ !dUI, U| gi^l n ^91^ 18B ~ 20601 EIE^ ]ay^ feOiyCI- 
. [&EW, 21»2J m 2JM0I TBiTEIil §«□ UH)IS 9IJ3M0I 2^ m StS I&:7ISEh UDIXI 207H2I m St^g IIEIEI bHDIM 9\n^ Tim 
S!EK 

Dh&^hXIS, s mod 52 = 22! S^OII^ 207H m 2t S 0 g KSHQ UWI M 91*1)^ SEIDI, 01 S^, n g9|= 185 ~ 20601 EIE^ 2°!^ 
MOItCf. tmM. 227He| m 2t0| 7lli+Ei:n MQ bWIM *|x|(0 aE= 1)2! m StS itt^lilEK UDIW 20JH m as meiEj UhO|e o, j|g 
7;ig£!EK 

12^ S2! OIOIEI AIIIie!M(HI ^IXIOII UiB nSJ g?IM L^E^y!C^. 



IS. 2] 



s mod 52 




n2|H?| 


0 


0 


187-206 


1 


1 


186 206 


2 


2 


185-206 




3 


184- 206 


4 


3 


184 - 206 


5 


3 


184 - 206 


6 


2 


185 --206 


7 


1 


186- 206 


8-- 51 


0 


187 - 206 



E5SJ SI31E|gejA|(505)S IS" 5S8EI(503)S^E1 i,^2! OIOIEI Ifl?i2f OlOlEi IB?ig i,^2! OIOIEI eeHHOil [Q-EI- lEI^ai 

^tHIF. :qi31E|ge|A|(505)Hl ni1SEIS^Ai(401)2J g^tZf ggdlD. 



DAI S.4m S^^ShS, OIOIEI 2]E1Elbl(409)S ATSC A/53 25011 [[fEf 1,^2! OIOIEI MEH3 ^' ^B!-/i!-2i OIOIEI ^e&o| ^j^sjo! ^Al 
M iliagggoPI ?|^B Zl- OIOIEI §Ee^ ^^^^ AOe!Ml LH OIOIEI M^mm QAI bhOlM &9IS ^!E^ElaS^01 OIOIEIM 
S^tlQ. OIOIEI 2! EHEIbl (409)21 =f3i^ &2! OIOIEI 2!Eiab|(501)£h SAftt ?;>=I:KE6 g^, M=4, B=52, N=208). 



E7g E42I 2.^5^ 2!aaei TJAflSI UEUJI^ ES£SA|, ESDI EAIS HhSh SOI 2!3ia(411)^ ^j^Sjog «>;;jn = 

01 12;H2J gg^f Sth oiaQ(4t1a LHXI 41 1l)7h gSS qigsia. Sth 2!iaa(41 1)^ 2!E1EliJ£l gBh/2f2! OlOlEi S OIOIEI M 
ai3g EgEli 2!Eie|«JSHl, MlElii: 2!E1Eiaa if2! OIOIEI geKUM 7I^S ^ef/2f2.i OlOIEIg 3§5.CK OIOIEI 2!E1E|bH(409) 
S¥E1 OIOIEI^ 12JH i^t}2!3Q(411a LHAI 411l):'|- ^n^2.S. blOlM 391^ S^EICH, 2 blM(X -, X •)£! ^af/g- 

2! OlOIEIg 2 B|E(X,, Xj)£ itjEl= ^Bf/i,^2i OIOIEI ^MS 3at.H:K OHM SOI, S^EI^ b|M X , = MSB(7, 5, 3, 1) SE ?JE 

oiabisx, 



LSB(6. 4. 2. 0) 2E ?JEOICK S^AI ggsi H^2^ guh aiOIE1°J MSB(7, 5, 3, I) S LSB(6. 4. 2. 0)^ 2^ gS 
aOIEiS SttSm 2{£U. &e! aiO|Ei°l LSB(6. 4. 2. 0)^ §M mOIEm SJH MSB(7. 5, 3, S°J Sfl 2iQ. 

ifa2l2[:H(4t 1)011 Al 3i|S! QIOIEI g g9.Hai01E1 2f2J QIOIEl 35lEi:7|(413m HfOIEB^SKM Mia^ e!aa(415)S 

H, if°J C-0OIE1 &°! DIOIEl ?iaS|7K4l3m ^gEI^ ejSQ(415)S S^^Q. 01 ]!^§0^1A^ 127H 2^tF e!3a(411a LHT^ 4111 

) 2^21011 2J5| OlOIEI ^?:hS}££ M^EI:^ e!3a(415) S.^ ^Si OIOIEI 3i3E|7l(413)S S^EICH ajilSjog ei£|>. oj 

EiEiaOl 4=t!!aa. 



□•Al 541 ifisFS, MlEli^ 2120(415)= tiM ATSC /V53 SSOil SSJEjOj a= SlElii: 2J3U2I- §gSm ESOil £AIEJXI= 

^^£.L[. ei3[H(4i 1)21 3?2f Dh*f:'ws Mia^ eiaa(4i5)E ^^-n, oii§ loi iejhsi s^t? ^msi^ e!sci(4i5a lh?;i 4i 

glS 7SaEK §2! oioiEl SEI7I(413)§ UWIifflilsSI-Ol mmE\± eJSa(415)S a^EI^ OIOIEI SMCX, X.) g^oi 
QOOlEi 5llEI7l(413)e TiM E1EI>: 2!aQ(415)e S^g^ QIOIEI ^M(X,. Xe)s 12;h MIEI^ 2!3Q(415a LH73 415I)S S^'EI 

a. MiEii e!sa(4i5)s ^s(x,. x^m mm^mm diioieihj s°, -{-7, -5. -3. -1. 1. 3. 5, 7» sl^ 4aii(2^2i moiEi)°i ^ 

MS. eiEl^ eiSat-KIi-. 12JH M1E|± 2!3a(415a LHAI 4151) °JSB 2133=! 8aia(^'Se CflOIEI) £E^ 4311(2^ aiO|E1°l 

2?. {-5. -3, 1. 7> a£ <-7. -1. 3. 5»2| ^?:hajoe ?a21Eiee!Al(417)S Q^EIOj 2*l|S{OM MlEj^ 2!E1EIH0I 4=«!Sa. 



°>bh QllOIEIUh Sam^l Ajgg ^qgOl 2^2! aiOlEi^l- 4E||^2| Ajgg 2}gs ggs^;7| 9|ti-E40| ^,^t^^!3□ g ggSI 

± 2i3a2j g^AiMi JHysoia. H^2^ ^i. 1,^2! cyoiEi «epi(413)^ 32.' qioieioii Di5iiAi2e nsm^ &3 saiii a ^ 4 

Eliasi m^oi^ E.S.ki^9i^ niSOll, sag 2m 2!3QfflC41la)2J- MaEli 2!3a*CK415a)2| JH^SJ 3= 5^711= oil 

AfSJoS EAISm SIEK 

tSXIl ATSC /V53 IE5011 g2|a0l 2;^ U|-2h ^1. MSEIi 2!Sa(415)^ iEI 29 M^. ^ms.\± °I29 S fe'M DHS M^JM 5 
tStfCK =E| 29 M^^ S M1E|>: 2129 B^S AI32^(01IM MOI, 12^M ?^ISSr)S 7i|§5f= EIIAI^EKD,. D^, Dj)g 



2a 2l2a#0(411a)^ aiOIEI 2!E-tSim<409)S^Ei S^EI^ 2 ldIM(X, •, Xj-)2| ^61/22! QlOjEm 2 H|E(X, XJ QIOjEI 
MS 29Sm. MlEl^i: °i2a#0(415a)^ 2 ld|M(X,, X^) ^'&/2-2J D10IE1 ^SOfi CHgSfe MSSIrfi 2!2i)£! ^M(Z., Z,, Z,)0I1 CCf 
Eh eailK^uh QI0IE121 2^. {-7. -5, -3, -1, 1, 3, 5, 7» S.^ 4i3IS02J QIOIEiei 2^. {-5. -3. 1. 7} {-7. -1. 3. 5» 
51-01 «l2gEIMa|A|(417)S m^ttO. 



E9 LHXI E11g E42I 25h 2J2aM LfEHH^ ^^'AIOII M^ESAI, E9^ MlEl^i 2!2D(415)7F 22! OlOIEiOB CHSI <-5, -3. 1, 7 
>2| 4eyS ilHM gqShES 2 b|E(x,. Xg) gah/22! CB0IE1 SMS 2a5fe 25f 2!2aOIIl. E10S EgEI^ 2!2Q(415):?F i^2! 01 
OIEIOII CHSI {-7, -1. 3, 5>2J 4ail il±m ge^Shsa 2U|M(X,, X^) geh/2-2! QIGIE1 ^SS 2a§h^ 2a2!2aO|DI. Etis E^g 
2!2l3(415)7h 22! QIOjEKHI CHSH il^nsi^S {-5, -3. 1, 7> £E^ <-7, -1. 3. 5>2| 4311 dSiW B^t[S.m 2 HIM(X, X,) 

mm sss 29§hs 2-5t 2i2aoii:K 

2s^ 2!2ci(4ii)oii st^goi §^ ^E\m^A^^ gsi mioiEiaf 2-21 choieim s^gru 2^ qioiei gEHncm l&ei- m& mom e^ 

22! laOiEig m^tKi. 

E9 LHXI Ellon EAig ^A|0||^ MS £12LHXI E1501I EAIS Che 4'A|01I°| 2^011 ^ei-CiiOIEI^l Sq2i2l X, (LSB) S X •(MSB)Oll 
CHt^ MIEI^ 2!29 M^2| g^STS 2i-2f = D^, Z, = X, ■. Zg = (Xg' XOR D,)0|D1, SS DHS E^EIil: 2!29S! S§(Z„ Z, 

. Ze)OII [[^E^ {-7, -5. -3. -1. 1, 3. 5. 7>2I Saigl <y2g g^SI-OI X-ll2SElBS!A|(4t7)S §^t!D. 



E901I EAia bh2h &0I, ^'^AIOII 2^ 2i2a(4n)e 3?ll III 1M^(901), j;-|12M^(903) S! SII3M^(905)£g ^ °ia. 

^9.7221 aiOIEIM CHSB Ojga^ XII1M^(901)s 2Sh 2I2D(411)°| ^^ blM2! X,# OlMsfOl Slfli 2!2il M^5| §q B| 
M2! ZoM Oli^SfDl, MIEI^ 2129 M^2| aiXl^^iEKD^. D,jm SmiO. imM. MlEIri 2!2S g^2| MT^I^EKD., D.) Sf^ S| 
g OiSm^2^SI1M^(901)S45^*7te©hDl. OI£it^^A|01l7hE12LH7;i E150il EAItlOl SiEK 

22! OIOIEIOII m» OI§a^ SI2Mei(903)g flimsi(901)2J Z- Ofl^aCD.) E^ MiEli!; 2129 mm°\ aJi±EKD^) Sig OlgShOl Z, 
as Zj ' 

Sta ^mtt St£S W 212!7;i e^Sa 212!3q §§S|-= M^OICK 

E92I »|2M§j(903)S ailgB!(901)2| OI=«(Dj) E^ EfigA. ojag «§o| Bi|7;|>.Ei(D.) g^oi §(0)013 Z, 2fO| eeSS Z, 2^01 
ElEsem. SliMejooDoj Z, 0|^2i(D^) E^ oisg gao, g|;q^E^(D^ 

) aoi g(1)0IS Z, StOI Zg SrOI ElE^tlCK ^, X, = inverted X, 

• (Dj = 0) E^ X, = X, • (Dj = 1) OIQ. S^Sjog mmZl^ 2!2Q(415)2| gq ijS aiHOj {-5, -3. 1, 7>S OHSEIES Sf^ g^AiWI 
OIEK 

E10SI fl|2ge?(1003)s I|il§ei(901)2| Z„ OII§2f(Dj) E^ glE|>; 2!2i! §§2| E«;q>:E1(DJ aOI g(l)Oia Z, SfOI ffSS Z, ST 
01 ElESsm. 11Mei(901)2J Z, 01I^2«D.) E= ElE|>i 2!3a gag ai7]>iE1(Dj 

) aOI 3(0)013 Z, 2J0I Zg 2.^01 ElEstfD. ^, X, = inverted X 



"1 



■ (Dj = 1) f£^ X, =X,- (Dj =0) OILK S^Sjog MIEI^ 2130(415)21 §^ SIIOI {-7. -1. 3. 5^ I1H1EI£^S^^ S^AIM 

oia. 

£1121 SI2Mq(ll03)S fie} ^jSCHI 2|oB fl|l§q(goi)°J 01l*a(Dj) aE= MMEI>: e!39 M^SI fflXIib:E1(D.) SfOI iieiS!© 
S ^(1) 3(0)01 EIES tjog^ MlElil; °!3a(415)2J a|2 amOl tl^i^j og ^.5 .3 , 7^ ^.7 3 5^ 

S OHilElE^ Sfe ^^AIOIIOICK aiS iJS:^. (till mO\ tiU S^oj tflOIEIOll CH5H MIEI^ e!3a(415)2| ^^ aIS EllSOl {-5, 
-3. 1. 7>e (IH^t|ES§^^oc5 ^^o| CflOIEIWI CHoBAj^ Mig:6 °jai:-l(415)2J aiS eflSOl <-7, -1. 3. 5>S DHSEIES /^ej 
1 4= SlHDl, S2i i^mm ^5. aa. «I2MS!(1 103)°| ^EIISIAIOII Sjg Uh^sh z. 0«§2t(D.) S Elll AiSSi ^AlBll^h 

E160II EAiEioi aa. 

^Sf/i^e! aiOIEIM CHSII OIIEI^ III3MS1(905)S eiei^ ojaa(415)2| COOIEKHI CHsll =E| 39 4^41IA|3|:J| 91*1- 

SAi, se! aioiEisj sqgie! x, (LSB)oy cHtB =ei as M^a sraiAi?) m^ei^: eiaa g^aoi z, = x, ■ oi eie^ teQ. 

M3M^^ MIEI A: o!Sa(415)2J =EI 39 g^Oll StfEIOI E||7ai^a(D,)S StmQ. mE}M. =EI Sil MSQII StffilOi 
E||X|>:E1(D,) SIS OlSfe^ E||}q>iE1(D,)^ gef :>h^SH3), Olfim 4'AI01i:'F £12 LHTJI S151HI EAIEI01 ?ai3g?4(905)S 

gar aioiEisi Xj-(MSB)2f cooieisi x, -(lsb)! m=o. s^ai ^gs H^£^ oioieisj x, (lsb)^ aoiEn 

5«}Sm an Xj-(MSB)^ S2| Si:?! lUiSOfl S2! LflOIElEI Xg (MSB)^ 0|gE|X| ST^QK 



(Mil MCH, AlZrsi hIm timeO, timel Si time2g ^g^' tDI. Alif°| hMOII mm S-g- £!aa(411) g^St X,, X,, MlEj ii: e!3[H(415) 
21 gqst Z 

z,. z^ 55 awr^Ei 2i D,. D^, Dj2j 5h?i& ag2i ^n^i a 4i4fi!5eF sa. 
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UIM Zo= EIITqiiEl St DjSAI, Sjs HIM X,0| 2|SH WI^SIQ. 
£9 S £13(HI £AIS gfe'AIMOII OJ^ SSI IHI0IE|2J X, '(LSB). Z, 01l^2r(Zo. = Dj), X,. Z^, Z,, Z„ 
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£10 a £14011 £AISI g^AIOIKHI mB ifSJ IHI0IE12| X, (LSB). mm^Uo- = ^iS D^). X,. Z,. Z,, Z, 
S 6!S ailS LUSJ a42f gQK 
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DAI E4e S-^Sra, ire! QOOIEI aEi:?|(413)^ 8-VSB t&s^ :<^t!S-S(HIA| i^2! llflOIEm &S 2!M SJXIoF?! =?■ 

&R^^Ai. 8-VSB g-^S [D-^^ 4^i!S-xlQ|l CHeI" ^hE^S (Backward Compatibility)! T^IStJ-lIK mZ\M B ^'"S^J g^'AIOlKHl CCFS 

4- vsB %^^m CEfs^ oigEi^ s^oiis ^^s^^m msm^ dhoiei m\7\w3)y[ ^^^h^e mmm 

2m2[ mm 2i§ 4^ SiCK mm mo\. ^^Ei-^g ^iii^^w sr^ ^^js-xihj ^^emsqs)^ ^21 m\E\ ojE-iEiHiCBOD^^Ei 207 
mmm ^^ora aioiEi xiBium, ^^^^^m M^tm ^<Ms-xi2j m[2}^n\w\)^^E\ ^^ei^ ^j-ei aioiEi^ l-iioiei 

«E|7|(413)M TixlAi MlEi^ C|OlE^EiS5^ ^tSS § MIEI^ ei3a(415)S S^^SO. HEIU OI^KHIAI SSEI^ Hh2F ^01 

B ^HiE^^e ?;iigefeAj D\^m msmn i^h^ei-cfe sawfl^n 7js§fd. oFEhAi, b ^-ssi g^Aioii 

(Hi c[f^ ^^yg-xi^ ^Hi^i-^e M^m^ ^wmm *^§Elxl s.^^ ol§llElo^o^:*^cK 

£42J S-gJ OIOIEI 7HEI7IW1 CH*]- ^^A1l M^SOIQ. E9(HI SAIS UF2f ^01 a-o] QIOIEI 55aEi:?l(413)^ M1E|± QiSjEIEIfciKl? 
01X CflOIEI CiejEIEmKITOS), RS e!3Q(1705) S! QIIOIEI oiE1E|bHC1707)# 5t!*^D. 2>^th o!3a(41 DOflAI &2» DilOIEi(X, X- 

) m 2^2! QiOIEI MEH3^ MlEI>r □e!E|Eim(1701) g QIOIEI □°iE1E|tii(1703)CHIA| ^mE\± Q?lEiEm2[ m\Ei CieiaEia EICH 

5- AI HF£F ^01, ifl?:! SStjEKBOSXHIAi 207 bmi^ QIIOIEI ^^(Hl~ ^'2J 20 mm^i ^•'SEjOl °IHD1 RS 
01301(1705)^ 4^71 20 H|-0|M°J RS iHEiQ Ulx-ll^f-Q. RS IHEIEI SfaS nmiFI mi^ nmiFI ejEIEI 
fc«(t707)0ilA| QAI 2!E1E|gJE|CH HWm B^IS MIEI^ oi3Ci(415)S m^^Ll 



LM £4M 8 Bill IHlOiEi S 4 ai^ ^M2J &oi mOlEi^ X1l21EIM^A1(417)0iIAi ^y(D|EA|)£S^E1 

AilHEj^ e:?l(segment sync) ^ I'H ^7|(field sync) HIM Allli^ifil' It^EIOl QjOIEI =aiS:^g iSSSa 0ICHA1 UF 

^»^s:?ioiiAi ^•"gj^icK ^^m^ vsB ^i:7ioiiAi vsb ejofEi bi-^uh ^ssQ. :7i7aai^2i 8-vsb/4-vsb s 

S 51 ^^^M RF aH.»-:?iailAi ^Eh^ A}2M ^^i-EICH 2!^&CK 

^ii»sxi(400):7f AiineiM^ atsc a/bs s^hj AiinsiMaf ^^eicK o-e]-, A-iiaa ^oj q^^i^ io4 ^'gcHi 

^eStf^ Wl HI (reserved) S^QilAi itEIHH 12 ^'MM XllSltl" 92 ^MOfl^ i^oj DII0IE1 SH?!! ^m[y\ SM7I- 5t^E|CH SiQ S" 
o] EII0IE1 iie^M Maol-71 ?lt^ ti- LH DIIOIEIEh ^'UH aiO|Ei2J gM(NRP, U^) ^ ^^21 IHIOIEI^ 39 HI 

# Sa(1/2 t/4)e 5t^^i-EK ^#E|^ HhS^ ^OL B ^^AlOIIQil [P-^ ^dS^xl^ 2>^oj EllOlEi 5H^# ^^J^h:7| 

s^Ei 2^2! EiioiEi ms\nm *s«oH2, ^i!&xiHj &ei onoiEi mmnm oimm ^ja xieiei^ c^l0lE^:?^2^2l oioiei iii?:i 



E19^ B ^-S^ ^^AIWIOII CCfM DTV <^{ys-xie L[EM^ M^S^Ai. SAIS Ul-£h ^01 ^^iJSxKigOO)^ ^U(1901). IF mti 

51 2e:?l(1903), NTSC MTi ^E1(1905), OllEmi7^l(1907), eiEIri: P^adgOS), QII0IE1 PeiEIEIHldSl 1), EH?! 5aE1/i>re! CISIEI 
Eim(1913). RS CISQdgiB), mOIEI aS!anhO|7a(1917), CIgEIM^Ai(1919), S EWIS M^(1921), g7| □301(1923) 
S 7£||CH^(1925)g StmEK 



B ^'SWI CC^E^ {-7, -5, -3, -1. 1, 3. 5. 7^^ 87H EimS 5?^E|^ ZlMOil DHSEIOj CflOIEIM PSatHI {-5, -3, L 7^ E^ { 

-7, 3, 5>5J 4PH Eil^S 5SE|^ 2)W ^ Djlr ^FU^ nm\ DHSEjCH i>^2J C1I0IE1# PSSul-^ B ^"S^ :?l#^ 

AF^'-OI tll^EIAI Sr^HAlE, Cm A7\{ 3!^^ Xt^Ej^ ZlB((fll# MOi ^7. -5, 5, 7> E^ {-7, -3, 3. lym DHSEICH ^1^3 ?>^2I QlOIEim 
□ 39uF^ :?ia2F It^l' ^ SiEK 01 3^. B ^"SOii [El-g DHS 3M('[~5. -3, 1, 7} E^ -{-7. -1. 3, 5»£S OHSEIOi 2^°] Qj 

OlEiM P39eh~ Ajs: nr q}.^ qhq z[e(01ll ICH {-7, -5, 5, 1} {-Z -3, 3, 7^^^ OHSEjOi S^S S-oi QIOIEIM P3il 
ofe 3S S Dli^ t[ ids S^M ?lt^ a^4:E^OI □ StM 4^ 2iEK SS! DIIOIEI^ dS: SSmi C&EI' PSS^ 

4^21EK 

Oi:?|A1, P39 dS: 71^210^0}. ggg ai^ SSg 4^ SID. WIM MOi, ^sEI^ Bm OI1E^O|73(1907)^ EMOjEI 

mwnm ^ti iiiHM CH7B oiiEi-oigM ^^^a. ^ higiei sehikhi^ xiEiEioiot v aioiEi^i- diioiei, b m'sw mm 

DHS 3S({-5, -i 1, 7> E^ {-7, -1. 3, S})2.^ DHSEIOl S^si g^oi mo|E^ q^s fl||i| zimmm mO\ i-7, -5, 5, 7} E^ {-7, -3, 3 
, 7>)^^ DHSEIOl 2^°] EilOIEI g Oiiz 2ieiAl ^^^^ Etim ^ SICK QUOIEI Ai^Oil CH^HAI^ SBH°I S^Ef 

^1 {-7, -5, -3, -L n 3, 5, 7)21 8 Eim(HI CH^ ij2 aiS# SS^FDt, ?>^e! QIOIEI ilHOil CH^HAI^ B ECfM DHl IlM({-5, -3, U 

7> E^ {-7, 3. 5» S 01!= 4 aiSIOfl CH^H aiSM 5S§^:HL^ EhM 4:?H 



mms. iSEi= nmmm mo\ i-z -5, s 

. 7> {-1. -3. 3. 7}) S OI5r 5hU2J HgSJ 4 MlOfl CH*B i!± EJH SS^"" 4^ 2{CK S/J^SCT, e^bi a QiSQdgOS)^ Qfl 
0IE1 dSOIl :H«HA|^ gtlHSJ S?2|- ^01 <-7. -5, -3. -1. 1, 3. 5, 7}2J 8 aiOfl CHSII egEliii 0391 ^*SmD1, SS] QIOIEI ilsOil CH 
SIIAI= S ^►SOil OFg DHg □gCi-B. -3, 1. 7> K-1. -1. 3. 5}) g Oiiz S^U2^ I1M2J 4 EOKHI CHSl SlEI^ □5ailoMU QS 47H 
Mils ISEI= nSdWim gOI ^-7, -5, 5. 7> £E^ {-7. -3, 3. 7» S Oli:: oHJ2| ^MSJ 4 911101 CHSl MlSli PHS^ <i 2iCK 



S190il EAIS ^U(1901). IF S 2#:'I(I903), NTSC 39171 gH(1905), OIOIEI PeiEiaidKlSll), RS P^dOSlB) S! W>\ S EKIl 
a «S(1921)S E2°J ^U(201), IF §E1 S 3g:7|(203), NTSC W}\ §Ei(205). CHOIEI □e!EIEIbl(211). RS PSQCEB) S §71 

4'i!Sa(1900)(HIAI OlgEI^ -{-5, -3. 1, 7> fE= {-1. -\. 3, 5}°| 4 BUS S2! UOia ^i!§xl(400)OI|A| OISEI^ 4 Ml if2! HI 

0IE1 dsei S^Oli g^tHIf. 

SE §71 □Sa(1923)= S180II EAIS! DflOIEI =aS2| A|inS!Me 4=i!SKM OIIBI (reserved) S^Ofl S2! aiOlEi IB?" §a( 
th IE LH aiOIEia tllOIE|2J U|# SM gj 2^o| D||0|Ei2J 39 HIS SS 5t^)M ^Sth ^ SIOI^(1925)S S^KIf. 



E20^ E192I SI0I¥1 LhEHH= ^TAIl g^EOIQ. ESOil EAIS Hh£f ^1 11101^(1925)^ W^/im DI0IE1 i!!S7l(2001 
). OiOia e!Eieim(2003). MSEI^ S!E1E|tH(2005), 7;iS U)IH(2007) a XIS 34^71(2009)^ Stlt-CF. 

^S^/^ei OIOIEI sEH3 S«7|(2001)^ HE §71 □3[3(1923)S¥E| ^^ilS^irej CBOIEI MSI ^3 SSS 01©©^ iJg! DII0IE1 

aiOIEI niOlEi o!E13bH(2003) S MIEI^ 2! P El fcH (2005)01! Al 2,^3| HIM B?l DI0IE1 SJEIEIS S ATSC A/53(HI 

[[1-e MIEI^ °!E1Eia01 ^tSEICH 01 S £10173 (1 907) S! MgEli □20(1909)3 S^^Q. *aiS-3E:|(400)S¥E1 OIOIEI EEllS 

Oil 5tra i,^e! oioiei m£H3= omi qioiei eiEiEis s miei:^ eiHEia hoi as fe^EHOPi rasoii oiiEH)i73(t907) s ^neii:: □ 

SQ(1909)= C0OIE1 SJElEia SI ElSlili aElEISS 2^2? OIOIEI 7|iS OllE^O|g S M^EIi EiaSM 4^t»*H:>. 

733 Ulltl(2007)^ ge.V2fa aiOIEl MEHZI 45S7I(2001)01I 21SII 45Sa tflOIEI gEHUM 4ii!tf^, SlElib P3a(19 

09) s! aoiEi paEieiHi(i9ii)oiiAi caoiEiM ssEitfoii tEKh^^ashs }qae Jiasioi cjoia seh3m m?! sssp/sei peiasi 

UI(I913)S S^tJP. Etf, mia(2007)^ iiB?l 55SEl/if2J PaaElbH(1913)0|A| DBOIEm SeitHH [[fEf g-^si^ TJigg iiash 
01 Sei aOIEH MEHnM aiOia P?HPD10l7a(19»7). PSEimS!Al(1919) S 733 3e+7|(2009)e 

Tjig 3A|-:7|(2009)^ 7:i3 blia(2007)e^E1 4^iJtJ-. H?! iSJEl/?}?! poiE1E|Hl(l913)01IAl 2>^eJ QIOIElg xHEIiJ-Oll [&Ef ^'■^SIS ^ui- 
QIOIElOll CHS^ 7JI30I HaS DIIOlEi Si ^'E §71 paP(1923)S^E1 ^iAitf g-oi CBOIEI IB?! gSl OlgSlOl 

QIOIB nB?i2J AI3 K\lim 3Al§10l D10IE1 P?HaOI-OI73(1917)g S^ti-P. OIOIEI □?HQG10|7J1(19I7)^ DflOIEI ^aiS?! IE §7|(fl 
eld sync) ilSOll §7iE|01 CI?HPD10lill 4^*1^112, §E §71 P3P(1923)e^Ei 4<y*i- i^oi QjOIP IB?;! SMOll^ iHIOIEI 5a 
SOllAl aiOIEI IB?!5| $|7:iOB CHtJ- §^71 Sii^EIOl 2iP. HEIU, IB?! it5SE1/S-oi P°iE1E|bH(1913)01IAl^ 2,^°i DHOjEI IB?!01I CH 
tUAl^aiOlEi X1EI71 an ^Sl S-oi P3EiElbH(2103, E21 S! E22g5)01IA1 4i*!!E|^ P3E1E1S iSAflii:^ 2,«l OlOIEI iB?!Ofl CHSB 

4= IB?! §E2J AI3g Ot7IA|5!LK AI3 3^^-71(2009)^ aOIEl III?!Ofl CHtJ- 3(33^ a^F7l 9ISB. ^i^^ 2^ HOIEl IB?! ^§1 
§M S S-3 aiOIEI MEH^l 7|iS gf3 CBOIEI fiB?!01l CHth 7\'^ A|^^# Sd^hOl OIOIEI pe!!PDWi:g(1917)S S^tHlK OlOlEi P 
aDD10W(1917)^ ^'iltfSS aiOIEI gEH3 S! 3-3 OIOIEI Il?!01l QI*H7:i3 A|^^s 7iiS SBhOIOia IB?! S 33 OlOIEI IB?!(}1I 
CH5B PSIPOWigs 4=t!!t.Cl, OBS §01, 3^? nSHB ^Sh OflOIP IB?!01I CHSB PSiaDlOISe 4=t!!^^ 0I§. H P§ paHQaiOlllOI ^ 
SIIEiOlOtSfe 33 aiOIEI l?!g ^<y5*ICHIAl n+13«HS ^3 33 OIOIEI IB?!0| OlUEl k(k < n)e!«BM eytS 33 QI0IE1 IB?!^' 4= 

2!P. 01^711 ^B!- DIIOIEI nH?!01l mi 33 CIIOjEI IB?! AI30I ^ OIS^ H?! S5SE1/33 □3E1SlbH(1913)0flAl SEH^J IB?!£:S ^ 
aSh^ai a7l^ 73301 itJ-E17l HBSOIP. CUEIAI OIOIEI PS!PD10l7a(l9l7)S OlElsj- AI3g iiaSI-O) PajPOKJiai ^^tSsBOtt^P- 



E2|s Et951 IB?! S23E1/33 P3PE|bHl UEHH^ qi^EOiji. £22^ £2t2| 33 QIOIEI P3E1ElbHM LIEKH^ 7HyE£A|, 
E50fl EAIS ^i!§«(400)21 33 3E1E1H1/IB?! 5589(407) §2^2F BrtHEIS §^ ^^SttCK ^. OIOIEI P3E1Eim(l91I)S^El 
Sl^g! 33 QIOlEi AIIZ13M(207UmiM)011 St^EIOl Si= RS IBEIEI UK)IM(20 U10IM)Sh«IQ U^0|jE(3 tJhOlM)! ;i;-fl71SF0| §M CilOl 
E17h 5tKI01 SiS 33 OlOia IB?!]» B aStKIK [[^E^AI, 97H IB?!(9 X 207 UroiM)°| 33 OIOIP AB33M71 IB?! 5SaEi(20 

IDS S^EI3 li?! i3t!E1(2011)b §e QIOIEIS qi^S 47H 33 CBOIEI IB?!lf B CflOIElS ^SS 57H B IB?!§ ^^ttCK P§^ 
33 QIOIEI P3E1Elbl(2103)S IB?! i2!!E1(2011)S^E1 S^EI^ 33 DI0IE1 IB?!s HIOIM 3?IS gJ^grOI- P3aEias 4=iSo^ 
01 lPia|A1(2105)S 33 DI0IE1 11)?!^ ^!^*^P. □3E1Eia 2^§(HIA| 33 QIOIP IB?! S ^(null) iH?!S mSlil SS I|?!Ofl CHSB 
AI3 P3E1EIB# 4^*!!*HP. QIOIEI IB?!g 33 aiOIEI I|?!2F ^QMq^EIES ;^|gg ?;>^ck 

aseei^s! ciioip ib?! si 33 oioiei ib?!^ rs P3p(i9i5)s s^ap. rs p3P(I915)^ ^ mm chsb rs pssstoi 

QIOlEi PSJParoifl(1917)S S^tHIF. 



PAI E191 gr55l3. P§QgS!Al(l919)S OIOIEI IB?i S 33 OIOIEI !?!# 33 OIOIP mEHHOB [[FEl PSQsSI^ISra 188 
UK)|E2| MPE6 SSh 7hsSf OIOIP Il?!°e 5|1 OIOIP i^Mg^S S^tfQ. 



OllErai7a(1907)(HI^ aEWIA|(slicer)S ifas SXI2| Mffl 01 ^S! (trace back)0| g(0)°i e^b|± QSQ gOI A^gl• 4^ 

SID. OllEfOI«(1907)^ III 01^(1925)3^9 3^3^. blM e«q q|0|e1 eJEIBIgJ S ATSC A/530fl [&e ElElii: °!E1Eiaoi ^*«& 
1,^2! CflOIEI lEHZIl 71ig 4=i! dSOii CHSll OilEroiSs ^tSSK^. QIOlEi i!^OIl CHSIAl^ gffl°J ^1 {-7 -5 -3 -I 

, 1. 3. 5. 7>2| saiaoil [HSU Elias egsm. i.^2J aiOlEI iJSOll CHSBAI^ ^-5. -3. 1. 7> {-7. -1. 3. 5>°1 4 aii|(H! 13158 idk 
am 5g®fD. ^ 2^o| moiEi AjsOil CHSIIAI^ oh EHDI 73(1907)21 is 704= SdOfl Olgti^ IS A!S(decision data)SAl {-5 -3 
1. 1} Z= {-1. -1. 3. 5h2J 4 as d2::'f Oimsa. OUg MOI, OllEK]|7a(19O7)01!Al AhgEI^ MIEI^ QSaS Se! OlOIEI dsM ' 
CHSB §EH°I 8 ailOll Plitr fe^EHE Qli! 4 amOfl :'lit^ ^^£011 C&EF d!2 MIh ^S^JQ. ^ SSJ QlOIElOll CAMM Sl¥ SSM HI 

tmra iis aas esspi iiHsoii ^nti dis as ssoi ^hsso. s«t^ t's m ohefowsj ^em s^w^pi 

(DISOll E§E1 ShSOllAI SS! aiOIE1= SST DflOjEIOI CHSgAlE tf^g 4=d Sss UEh^J 4= SID. 



MIEI^ CI3Q(1909)^ ATSC /V53 551 t&M^ MlE|>i CljaOig 4=5 SiH. OllEFO17f|(1907)(HlAl A^gl 4= MlElib PSQ 

^^ ^mm. ihioiei aihoii chsiiai^ seh°i goi -{-7, -5, -3. -1, 1, 3. 5. 7>2| s aiioii chsb miei^ uaum 4i*Hsn3i 

DBOIEI AiHOii CHSBAIS {-5. -3. I, 7} E^ {-7. -1. 3. 5}ej 4 aS(HI CHSH MlElii: PSESe 4=t«t[a. ^, SlEli^ ClSQdgdg) 
^ i^e." BI0IE1 i!2(Hl CHSH SEH^j 8 ailWI &^EHE OliJ 4 aiOfl :»l;£*i- fe^BlE(HI [[|E|- MlElib 4i*!!*tK 

Q1O1E1011 CHSIIAl S^M X1l*}«h01 MIEI^ 0391 4^*!!s^:'i [fllgCH! §»tt MlEji!: ClSaOl :?^s5H:^ E23g SEH2J 8 
ailOfl 4fEHE01D1, E24^ B ^^'AlMlOll OiE {-7. -1, 3, 5>2| 4 a^Oll ^liti" ^^EHEOID. ESOil EAIS UKl- STOI S 

EH21 8 aSOll :?|s*| ^HEIHI [UMS, 21-gOllAI SSI ^EH7I- WOl 1 4^ Sl= 3^= OlS TWOHAI {-7> il'^ej 

S! 013 6fEH7h "KTOIAl {-3}, {5>2.l S^S * 47H2| g^OID. Sra. g gS2| ^^AIMei 4 a^lHl 7\&^ ^EOll W^S 
§ ggSI-^ 2FS01IA1 S-EH^rOOTDI 1 4^ 012 ^EH7i- "OirOllAI ^7>oi S Om ^^EH:7|■ "1O"0flAl <5>2J S^S # 2 

3H2I S^OICK S gS2J i!fe'A|«12h WOj 3£l QIOlEIOil CHsllAi XHmOl M1E1± QHSg 4:t5Sl-7ll £13 M1E1± C13 

9 fe^M S*fe Oia^ »S TiSKfree distance):7^ ?lXI7fl SQ. 



a ohgoj g^AimiOll ATSC A/53 i^g [[fs^ 8-VSB 4i6!S*l= g& 010IE1 jiH?i# 4^^^^ 4= 2i«D1 ifS! QIOIEI 111?!^ ^ 

E25= yy^M?} SSCAWQN) xna ^SOUAI ISHSJ 4-VSB Al^^gSI- H ^--gCHI ajg 4-vsb A\^^°i Sq(ene 
rgy/symbol)# blSti- HEHiSAl, SEHSl ^-7, -5, 5, 7> 4-VSB :?lg(^4?)2h S m^Mm^^m tilRtl IlEH = OID ESOll 

EAIE! nai-ei DIOIEI Mm\ St^EIS 2^2! OIOIEI IH5i2J ti\m(Zm UEFLHH AIS^S 6!S S^(energy/symb 

o\)m UEMQ. gEH2| {-7, -5, 5, 7} 4-VSB :71#01! [[fsg QlOIEl I11?!(HI S&EI= 2^2! OIOIEI 15!2| blg(%)01 fe"-^ ^^^m ^ 

s sa aejoi mymn aa. era. s sssi s^'aioioj [cfes ss aqs sa- ejioiei iii2h« stuij^ mm ngsisi ui 
g(%)oii stfs m\ »^Q. 

Et.K S a^21 ^'^AlOllOl [[fsg 12 2^01 21 energy/symbolSAI, QIOlEie UEHH^ S^oCT *lt^Sa ^§^01 SEH 

2J 8-VSB g-i!2| ga =SS1-Q. 



Olfe^tHIAl ^gsf a ^►gs ^Aitfli S! ES01I 2JSH 201 0^L1I1. g ^^21 Af^^g SOlUAl Sr^^ LHOII 

Al 01E1 7m SI Q301 ^fsSm^ 3!0I B ^-301 71g gOWHlAI Xl^lg 71-S AKH1711 SiOjAl SffijoHH-^'- 201 



^^S2| 

oi&nHiAi ^'mB tim ^01, s ^^soii c&ms. 8-vsb s-^i to-s^ ggi- dioiEi g! mm 4-vsb m-M^ ire! caoiEis ^aa oi 

SiMgl □ ^ti dlgOil &^5haOI 15 Sqg fe^^A|?|Xl S-HAIE ^^^iJ^" 4^ SIl, Se! CIOIEI^ gg guH QIOIEIOll CHth 4=d « 
^E %f^M9i TO VI &^A1?1^ SNRg Siim ?t=L[. 

(57) S9I 

s^tr 1. 

□ 731 il2 Ali^SOl SiOlAI. 

p:qi sfe"- aioiEi :^mmm s^yr^ a^4:&; 

4r7i aioiEi iEgmi aioiEi:7h s^mi &^7i &2! aioiEi^h <-5, -s. i, 7} s {-7, -i. 3, 5>2i 47h ass sseis 27h nm s 
0];= S1-U2J nmm oHStiE^ ^i-^i ?re! qioieim ehsb eisas 4iaofs ej3S4i&; g 

^^71 eJ394:9-2| ^^ AlHOli CH?B VSB 4st!!5hffl VSB ^d Alili^oe S^oh^ VSB ^i!4=B- 



s^sr 2. 

Hi1t.K)ll SlOJAl. 

Sie^C-flOlEIS 

PXIH dH 3^ A|>:g. 



&7\ mm ±mm m al0lE^7^ 3?oii ^:7i ssr m\&yy {-?. -5, -3. -1, 1. 3, 5, 7>oi dhieies mkmmm a 

S^tf 4. 
flllt^lM SiCHAI, 

Zo)s a^as ai^ s G\^*y ai^^i qioiei smm miei^ asci 

§ axil i!S 2^ Al:dsa. 

SI4*^(HI SiOiAI. 

Mi£i>: e!SQ:7F Qg2i 512^ iroi {-5, -a. 1, 7>°i 47h an s oii^ *i aii2i 1,^2.1 qioiei g^shc^ z^ oii^sjoii 
tw^ ^■?\ §a aioiEi dis(x,-)M ^■?\ mm tis biM(x,)s ejagsfc 

[SI] 
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□171X1, Z,*^ Z, Oll^aS. 



m=^ti 6. 
ai4tH)il 2{CHAI. 

sra ^71 ge aioiEi uimcx, •)m 6^71 oioiei uie(x,)s eisasf^ 

[12] 



il^ — 


z«* 


^ — 




z, 


z„ 


^^31^ 




0 




0 


0 


0 


-7 


1 


d 


1 


1 


1 


0 


5 


0 


0 


0 


0 


0 


0 


-7 


1 


0 


1 


1 


1 


0 


5 


0 


1 


1 


0 


1 


1 


-1 


1 


1 


0 


1 


0 


1 


3 



0 


1 

1 


1 

1 


n 
u 


1 
1 


1 
1 


1 


I 


1 


0 


1 


0 


1 


3 



^71 32! tOOlEi 1113^21 Dg2I ^^mm Vm S2|E|^ 

□XII d£ M±^. 

RPI=31?flyiRP 
RPP=floorfRPI X r) 

B, NRP& fe^7| CIXIl Ali^gOflAI OIOIEI iMS LH 4^71 DII0IE1 EH?!5J ?H<^(Number of Robust data Packet), 

RPfe 6^71 32! DIGIE1 1112121 (Robust data Packet Interval). RPP^ ^71 32! DjiOIEI H2i°| $|X|(Robust data Packet Position) 
flooK*)= ai Al 11 3 iy-, r& 0 - NRP2I g £J g LYEM . 

JillltHHI aOlAj, 
.^7! 2!a94iB= 

^71 32! aOIE^7^ DHSS ng^eAl {-5, -3. 1, ?> m i-l. -i. a, 5>2| 27H 3S 5 CHil A^g^ 3!2!7^l d^l^H^ g 
M 5tJ«h= PAIS {Ms 2# A|>;y. 
S^tJ 9. 

CWl i!2 Alison SICHAI. 
□7J1 OIOIEI iMgl 

4'-7l BI0IE1 risMUOfl 32!aiO|E|7h Sm^ 3^011 fe""?! 32! m\E]7[ {-5, -3. 1, 7> S! {-7, -1, 3. 5>2| «H EH^S ISEI^ ZJH S 
Oii= smsj HMOfl DHSEIE^ ^^71 32! aiOIEIOii mVt 2!3i!M <i«SSh^ ?iiil2!3a4=B; 

&y\ 32! tflOIEI^h fe^7l 27H HE 0|2|£| «H Sll^S iSEj^ 3^011 DHSEI^s Af;,| ^^oj tflOIEIOil DISH 2!3il# ^tSSt^ fll22!aa 

^71 S2!aO|E1g 4^71 fl|12!a94iB ^ Jai22!3il4sB S Q\!=i SH-KHI iSejSjog gje^SPI 9|ei- idSj^^B; a 

4^71 112!3a4:3 S fll22!5i94i9 S CH^ SfL|-2J gS" dSOil CHoH VSB e^M ^^^SKfl VSB <ii! AlriS^S ^^^^ VSB gd4^ 

g^tr 10. 

X«9t^(HI SiOtAI. 

4^71 CIXIl 24^ aiDlEi 

^■e^cnoiEiM 5tfs^s 

PAIl i!S 2^ A|:ig!. 

S^tf II. 
flIlOiHHI aoiAi, 

^71 fl!12!Sa4=B W22!394BS 

^71 DflOIEI ^MS SOU gS.^ aOIE17h 5t^S 2?0« ^71 gST alO|E^7^ {-7. -5. -3. -1. 1. 3. 5. 7>(H1 DHSEIE^ ^71 CBOiEIOII CH 



S^S 12. 

pxii aioiEi ^MgM a^er^ a^^^s; 

^^?\ ei 59 4=92] §^ dsOil CH^H VSB ^tS^W fe"-:?! ^<ySx|g S^uF^ VSB ^^4^3 

m LiAii ii± ma ai^h, 

^^1^ 13. 
M\^m SICHA!. 

□XII a^ma Ai^g!. 
s^tr u. 

SI13SHHI SiOIAI, 

^^71 LiioiEi goil ae^ aoiEi^f st^s s^oii gu^ oioiEii^h {-?, -5, -3, -k 1, 3, 5, im dhueis^ ^71 aioiEioii ch 
^^y\ {-z -5, -3, -1, 1, 3, 5, 7}0ii m& aioiEisj ais: ai^g B§§^Dl, 

6^71 {-Z -5. -3, -1, 1, 3, 5. 7>0il 7\^t[0{ ^^71 OIlEmig^B^S^EI ^B.^ QIOIEIl a, p^SsF^ 

□All A|:;i:g. 

g^t^ 15. 



Zo)S 3E*!afe Efl^ S OJIr 31121 m\B SSS g^Sfe M1.E|>: 330 



s^tr 16. 

3W15^^0^| 2101 Al, 

4^71 MSdl^i °!3a?h £3]!f ^01 {-5, -3, 1. 7}2| m Elll # CH^ e012| ifO' OIOIE) g^SFE^ Z. 011^^011 7l£ 

tm §fi oioiEi HiM(x, m ^yi aioia uim(x,)s e!3^o^^ 

[53] 
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17. 

m\s%m siCHAi, 

^hoi aioiEi hib(x/)# ak:;| qiqiei bi^(x,)s eisaei-^ 

□ X!l iJs giJ Al^ii. 
[54] 
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^'7\ aioiEi a' QioiEii aEiiq^5h^ ^Eie^ AIM stms, 

^^-^l i^o] mOIEI ^Ixl^ 4^*[4i!20il [U-EF §°J£|^ 

□XII Al A.g!. 

[4*»-Aj23 
RPI = 31?/NRP 



RPP=floor(RPl X r) 



NRP& ^iiSaOilAI S^EI^ HI0IE1 LH &e! LflOIEI 15121 7H4^(Number of Robust data Packet), RPI^ ^^7\ ^ 

2! COOia iB2!2| ii-^(Robust data Packet Interval), RPP^ 2f2! CflOIEI iEH?!2| ^ia(Robust data Packet Position), flooK*)^ □ 

Aia Sir, o - nrp°i ssi §4^1 L^E^a. 

S^tJ 19. 
B112i>HHiaO|A1, 

4^:?! 2>^e! IHIO|Ei:?F DHSI 3M^SA1 -{-5, -3, 1, 7} S {-7, -1, i 5}2| 2?H 5 ffli; 3Mm AhS^^ aeiXI ^^^Sj IS^h^ 1 
20. 

ffl12t^(HISlO|A|, 

gjq^e^j Aisoil TO aioiEi ?HaDroig# hoiei ?HaDmi?g; 

^:>\ □0IE1 2Han|-0(7fi2J ai^&II CH^H RS(Reed Solomon) Sijaa^ 4^t8§F^ RS SJ^Q; 

fe*-?! RS ei^QSJ Ais: g EilOiEIOli CHoHAj ejEIEiSe 3-°i □OiE4 39 UieOil [CtEh S-oj qiio|E1 IH?iHS XH^S^h 

^ S£! e!E1E|bH/5||?l 5°aE1; a 

&e! eiEiEitH/1?! ssseisi dson ch^ oioiei eiEiEiae ^m\^ cfioiEi eiEiEiBi 
g □ stmfe axii dH ^Ai Ai^g. 

SI20l^(}il SiOIAI, 

&^:?| MlEI^P3S4^B^g^E1 ge^EI^ d2(HI CH^H □I0IE1 CiejEIEiae IHiOiEi CiejEIEIBj; 

aiOIEI PeiEIEIbiSVEl M^EI^ ds: g CilOIEIOii CH^II IHIOiEl^ S-S! DII0IE1 XB^SuHl 4^71 XH^S 

a &e! aiOIEt ISIOII CH^H QIOIEI UeiEIEI^m M^A 55dEi/i>'-oi ClojEiElbfi; 

jffl?" 55aEvi>^o| poiEiEiHi^j iisoii cHtu RS a33M ^^m^ rs asm; 
a-:?! RS ci^asi Ai;£Oii to qioiei cisiaDwisg ^m\^ aoiEi peHEHDi^oiTa; a 
^••^i aioiEi pgHQami^sj to pgEiM^ae cigEiM^Ai 

S?^^ 22. 
A1.71 ^iAls-xi^ 

°/34iAj->e^ dsCHl Sti-tiOl S-ei LilOIEI SaCHI :?|^^FC« S-ei aiOiEie ^^2!^'■ 4 Si^ 2^2! IHiOIEI MEHUS 

a«m^ 2«j aioiEi iehh fe»s:?i; s 

4>^:?| LilOlEi PeiEIElbfiDljAi aiOIEIM SEIt^M [C^E^ g-iSm^ 7131 ^BIoKM ^g! QIOIEI MfflnM 6^:71 151 itSUEI/Se! PSIEI 
EiBi^ S^m^ AlSbfliti 

M P PAil ds: Sd K\±M. 

g^tl^ 23. 
Xil22t^0ii SiCHAI, 



IB?! 5!!!Ei/i,«i □ejasibHOiiAi aioiaM nsitm vm ssi nasra sei oioiei gang ^^i tooiEi paa 

S^fJ 24. 
123i^0^1 2101 Al. 

M □ smy^ axil i!s MAI Ai^y. 
□Xll dS Si! Ai^^aon aCHAI, 

aioiEi ±^mm gi^yr= 

^:7| OIOIEI iMgOU Se!aO|E17h it-^S 4^:11 2>^e! aiOIEI^h ^-5, -3, 1, 7> a {-7, -1, 3, 5}2| 4?H Ellas JESEI^ 23H ng s 

oii= ngoii OHSEiE^ 2Jej aioiEioii ffljH eiane ^^^sfs flll°!s^<i^; 
^7l 2f«! CBOIEI^h 4^71 ZJH US Oia^J 4JH M^S fi«3EI= HgOII DHSEIEs ^71 OlOIEIOli CHtm eiSSg 4:•!!S^^ fllZeiilsl 

^i-:?! 2^2!C80|EiP 1^71 «|ie!a§4=B S! X1l22!aS4sB S CHI::: oH-HHI d^JSJ^S ^m\7\ 9\tl d^l^^B; S 

^71 BlieiSS^B §! «|2eJ39<iB S 0|I= SH-h2| <y20fl CHSH VSB B^g 4=t8Sra 6^7I ^^dSJilS S#ot^ VSB ^ij^sB 

Ai-:?! 4:i!S-3i:|^ 

{-5, -3, \.1}<3> -1. 3, 5}2J 47H HmS. SSEI^ 2?H S ^71 2JH 012121 47H EHISie it3£l= e ^71 ^i!S5J7h Af 

cMiz 5hU2i nmm 7\s.t\o\ 2je! qioieisi iis aiiis omaois^se; 

<-5, -3, 1, 7> a <-7, -1, 3, 5>e| 47H EllS iE^EI^ 2?H 3# S ^71 27H 31 0|2|SJ 4JH aiSS 5t!EI^ HM S ^71 ^il&Xl7h AF 
So^& OI!r Smsi 3S0II 7l^ora ^71 OliaOig^B^S^Ei 2,^2! CBOIEIg MiEli^ a^^S^^ MiEl^rPaa^B; s 

^71 M^aiia39i?:Er5i gesdsw chob aase 4=ssra pxii qioiei ^^esm g^sh^ aaa^^e 
s stisi^ Lmm iis s<y Aiii:@i. 

26. 

fl|2Stf0il SIOIAI. 

SI-71 PXIl S^CBOIEI :f;MS^ 

S&OIOIEIg 

PMl ilz SiM A|:63. 

g^ir27. 

3E|2B|^M 210IAI. 

^71 ai12l3il4iB S.^ 3ai22!aS<iBS 

4^71 C1I0IE1 iMg §Ofl see aOIE^7^ St^a S^OH 4'-7l g& aiOIEi7h {-7. -5. -3. -1. 1, 3, 5. 7>0|| DHSEIS^ 4^71 CBOIElOll CH 
oB 2!a9s 4=t!ISHl, 



6^71 oil EI-OI 94^3^ 

{-7, -5. -3, -1. 1, 3, 5, 7>(Hi 7i:£SK}i se^ aioiEi2i ds: Eimm 5§em, 

{-7, -5. -3, -K 1, 3, 5, im 7\^t\o{ oiisrois^^ess^Ei m& QBoiEiM MiEii^ cisa^h^ 

S^tf 28, 

vsB a# Ai:iiBioi 07:11 sa- □ioiEi:?h stra ijse :?i«ch^ iiss e&Ai?is ?4!4^{y<^&; 

oiEioii it^s 3^011 z?h s vsb Ai^yoi A[^m^ t[Lm nmw yi^mm 2^21 qioiei^ am© 
s§§hs oiiEroia^s; 

2J\\ nm g ^^y\ vsb 3^ ai^^soi afssf^ o\!=i tnj^ ngoi :?i^eK)i oiiEKiig^^B^s^Ei m^E s-ei hioieim ^ 

S^t^ 29. 

Xil28ti-0il SiCHAi, 

PAll Ajs: 4^A| Al;ir^. 

s;ii*r 30, 

M2^m SlOfAl, 

4^:?! oiiei-oig^^es 

^^y\ VSB 3^ Al^aOl Al-g^hS {-7, -5, -3, -1, 1, 3, 5, 7}Q|| 7|^S|-0| gar QII0IE1HI AjS: E|ia# 5SuK)i, 

^yiysB 2^ Ai:6goi A^§5^^ {-7, -5. -3, -1, 1, 3, 5, 7}oii yi^tm 4^71 oisEmis^^s-sis^Ei g^a oioieim msei^ p 

PT^Il ids: AI^S. 
S^tf 3!. 

PAIl AI2: 4^A! Al^i^Oil SiCHAI, 

VSB 3^ M±mu\ PXIl S^^-QIOIEi^l- {:l±m 4^d5KS 7|7^1CH^ <ys:S ^^i-AI?!^ 

i-S. -3, 1, 7> ^ <-7, -L 3, 5>BJ 4;H 311^ S?^£l~ 2:?H US SI 4^71 27H 3^ OI2n 4?H Ml^ i^EI^ H^CHI OHSEIOi i>^2! 

Qiioip^F 4^71 pAii DioiEioii 5t,^^i g^oii 4^71 s 4^7i VSB Ai^^goi Amt[^ olii em2i ngofl y\s,mo\ se! Ql 
^••^i s 4^71 VSB 2^ Ai^yoi Msm^ cHi:: ^Fusj ngoii 7i^uK3i Qimwi^^'Bs.^^Ei s-ei ami El e e^ei 

&y\ eiE|^pa9<i02| S^ilHOfl CH^H P39e ^^t[Q\ CjXIl S^CflOIEI ^egg P5ia4^B 

m pwi ^ys: ^^^i Ai:is. 



m=^tt 32. 

&'e.n:iioiEiM stmhs 

^^:7| VSB 2^ AI^SDI Ahg^fe {-7, -5, -3, -1, U 3, 5, 7}0il J\^t[0\ g& tllOIH°l 6!2 BSuHS, 

6^:71 VSB Ai^yoi Afguh^ {-7, -5, -3, 1, 3. 5, 7>oii y\^ma ^71 Dmm\^^B2.^^Ei g^s m& qioieim miEi:^i a 

□ Xll .Ais Al^iS. 
S^tr 34. 

□ 731 i!2 a^Ofl 2{DIA1, 

p?qi a^QioiEi ^MSM a^ir^ xiiibtii; 

01^^ ^l-LI-SJ 3MCH1 OHSEIE^ 2«! Q|I0|E1(HI CHtH Sl^am 4^*Sofe «|237llJ S! 

SI2E^7II2| gSh AjSlOil CKol! VSB SiM ^m\0\ VSB 4^ai AI>ig!^S M3B7\\ 

m axil aih a^g. 
s^tr 35. 

BI34t^0il SiOIAI, 

PXIl 3^ a^g. 
36, 

»l35t^(HI SiCHAI, 

DIOlEi ^Mii ^Oii aiOlEi:?h it^^r g °(H1 gUH aiO|E|7h -5, -3, -1, 1, 3, 5, 7>0il OHilEIES ak^i ^uk Lmm\ CH 
Cmi 2^ S-g. 
g^tJ^ 37. 

731213711; il 

2H|e(X,. Xg)^ 5SE|^ MOIEI SSOil ?\^t[D\ SHIMCZ^, Z 

Zo)S i§^EI^ Eli^ ^ Olir tl aiOIEI #^tF^fll22e71l 

1 CIAII <M2 uh^. 



g^tr 38. 

Ill 37*^011 aOlAI. 
fll21B?«^ 

^^71 fll229?lI(HI °j5H OgSJ S.S9\ ^| <-5, -3, 1. 7>2J 4?H ail S Of5z tl ail^l g^SJ aiOIEI SSs z. OO^SfOfl :7|i5^ 

□XII d± 2S 

[S5] 
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39. 

msT^m aoiAj. 

4^71 fll2IB71l= 

4^71 HI22B?II(HI 2|jB Cheej ff62h ^1 {-7. -1, 3. 5}2J «H 311 S CH!= *J 31121 i^" OIOIEI S^^SFE^ Z. OlI^aM :?liSI- 

01 4^:»i §a cfloiEi bi E(x, ^7i qoiei diM(x, )s e!a^§^^ stmfe 

□ XIS i!2 
[16] 
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0I7IAI. Z,*^ Z, 01l=2ii!. 



40. 

□XII S^QIOIEI m^Tt: 

QI0IE1 i^Mgofl &e.i alolE^7^ st^s s^mi 4^:71 1^2.1 oioia^f <-5. -3. 1. 7} 5=' -1, 3, 5>ej «h aiie s^g^ 2^ iiM s 

01;^ 5hU2| moil OHltlE^ 4'-:'l aiOIEKHI CHtB °J3ilS ^tSSf^ III2B711; S! 
4'-7l fll2e7IISJ 121^ AiSOfl CH«B VSB 4=tSSK)l S^Sf^ XliSBTll 

4^:?i 



^71 »i397yoii 2141 dSM ^nim ymvA^ dSS ^&AI?I^ Jai49?)l; 

&7i SI697II2J iifiiHiHi cHse psiis ^*itm Qnm 'su mm ^msm mmi^ mibm 
m st^o^= pxii id ss. 

g^S 41. 

«l40i^(HI SiOIAI, 

^efQIOIEIM Sii^h^ 
CW§ gd g^B. 

g^tr 42. 

«141t^01l SiOIAI. 
29711^ 

aioia ±mm son ^'Bt dioieiuf st^a a^oii sr^i al0lE^7^ -5, -3. -1, 1, 3, 5, 7>oii dhseis^ ss.k-iidieioii ch 

{-7, -5. -3, -1, 1. 3, 5. 7>0il 7liSra BDIEISI dS EflSM 5§SI-= 97«g 5*!«KJ1, 

{-7. -5, -3, -1, 1, 3. 5. 7}(HI 7|iSH)l fe^7l SI5B7I2J SUh dHS! HOIEIM MilSlii: QlSSSfe St^h^ 

pxii ds Id 

g^tf 43. 

□XII ds 4^d ifswi aoiAi, 

vsB M^moi a^of= pi^i s^moiEi^hstra dSM ^utm 7i;gcH^ dss s&ai?i^ tjiibtii; 

{-5, -3, 1, 7> S {-7, -I, 3, 5}2| 47H SH'^S. SSEIc 27H S 0)1= SH-hS| HlOll DHSEIOl 2i= &e! alO|E^7^ ^^71 PTill Sfe^ 0I 
OIE10JI S?Oil ^71 27H S ^71 VSB S# AlibgOl AFgSI^ Olhi ShU2| nmm 7|:£SKM 4'-7| gfS! IHI0|E12| d2: E«il# 

B-gsh^ Jill 29711; 

S-71 27H nm S fe"-?! VSB 2^ A\^mo\ MMti^ Oii= SH-f2J □MOfl 7liSK31 ^i"?! «|2B7)I°I l]2f dsSJ i^S! DilOjEIM E^ei^v p 
SSoF^a 39711 ;S! 

6^71 SI39782J 13^ d^M CHoH PSSg ^^tSSHJl PlJqi S^CilOjEi ^Mg^ §e^g^^ XJ4971I 

^ 5tm^= P731 ds 4:d se. 

S^t.^ 44. 
SI43&K)il 2101 Al. 

^71 PTai 34^ QOIEI^ 

S!B^ OIOIEIM itfSh^ 

Q7\m dS 4^d SS!. 

SI 441^011 2101 Al. 



6^71 «1297|= 



&y\ vsB 3^ Aliyoi Mmt[^ {-i. -5. -3. -\, \. 3. 5. txhi 7li8^ol aioiasi a's: eois sssh^ e>aM sttsm, 

VSB Ali^OI /IgSI^ {-7, -5. -3. -1, 1, 3. 5. 7>(HI 7|i§H)l ^I?! XII2&7II2| S3> dSS ggf OIOIEIM ES|e|>. passh^ 
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